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REPORT 


ON THK ' 


SUPPLY OP WATER TO THE POONA CANTONMENT, 

BY 

CAPTAIN PHILIP LEWIS HART, 

BOMBAY ENGINEERS. 


“ To select and mature the most promising of the various schemes 
either already submitted, or . which he (the Officer deputed on the 
duty*) might himself find it expedient to suggest .”—Extract from 
Chief ^Engineer of Public Works' Letter to Government , No. 10211 
of 1856, dated 20 th December, paragraph 16. 


1. The following are the various schemes which have been already 
submitted for supplying the Poona Cantonment with water; but they 
are all, more or less, so mixed up with the supply to the City of 
Poona, that I have been unable to separate them, although the former 
is the subject with which I have to deal in this Report. 

2. Captain Jacob’s proposal (dated 4th December, 1851) was for 
increasing the supply of water to the City of Poona by removing.the 
supposed deposit from the Lower Kartriz Tank. 

3. Captain Graham’s projects (dated 31st October, 1851) for 
supplying the City of Poona and the Cantonment are as follows 
For the City of Poona, lstf. By increasing the supply of water at the 
Lower Kartriz Tank in different ways. By raising the Wall of the 
Kartriz Tank, at an estimated cost of Rs. 18,4Q2. For increasing 
the supply in the Kartriz Tank, by conveying the water from the 
upper to the lower tank; and by the construction of various masonry 
aqueducts to catch the water from a certain Nullah and supposed 
spring, at an estimated cost of Rs. 66,704.< 2nd. By constructing 
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sluices at the Sangroon, Kanapoor, and Gorleh Dohoos, or natural 
lakes, in the Mootta River twelve miles west of Poona, and allowing 
the water therefrom to flow down the bed of the river to Poona: 
this project does not appear to have been estimated. 3rd. By 
increasing the supply of the Nana aqueduct : this also was not 
estimated .—For the Cantonment of Poona. 4 th. By increasing* 
the supply of Rastiah’s aqueduct, in different ways. By extending 
the same at an estimated cost of Rs. 2,725. By doming over two 
wells and conveying their water to the aqueduct, at an estimated cost 
of Rs. 30,000. 5th. By obtaining possession of the Chowdrey’s 
aqueduct, and throwing the supply therefrom into Rastiah’s aqueduct, 
and, in return, supplying that portion of the City of Poona called 
Vetal Peth from the Kartriz aqueduct. To collect the overflow of 
Rastiah’s aqueduct during the monsoon into two reservoirs, one in 
the Civil Lines and the other near the Collector’s Office, at an esti¬ 
mated cost of Rs. 3,755 and Rs. 4,000. 5th. If the Chowdrey will 
not give up his aqueduct, to complete the supply to the Canton¬ 
ment by a new Bund above the village of Great Kondwah, and 
building a new aqueduct from the Kondwah Nullah, parallel 
to the Chowdrey’s aqueduct; and by sinking shafts in different 
directions in the hot weather, with the view of finding out springs, 
and conducting them to the main aqueduct, at an estimated cost of 
Rs. 1,26,886. 

4. Captain Kilner’s project (dated 15th January, 1852) for sup¬ 
plying the Cantonment and a portion of the City of Poona, consisted 
of bringing the water from the Upper Kartriz Tank, at an estimated 
cost of Rs. 1,11,887, by iron pipes into the cistern near St. Mary’s 
Church; from this cistern to one in the Bowanee Peth, and a branch 
to the Malcolm Tank in the Bazar. 

5. Vickajee Meerjee’s project (dated 9th October, 1851) was for 
bringing water from a spring at Duncowree to the Bowanee Peth in 
the City of Poona, estimated by him at Rs. 50,000, and by Major 
Kilner at from Rs. 60,000 to Rs. 70,000. 

6. To complete the supply from the Jamsetjee Bund Water-works, 
at about two lacs and forty-one thousand gallons daily for the 
k Cantonment, Bazar, and suburbs, by steam power, at an outlay of 
Rs. 1,60,122. 

7. Captain Berthon’s scheme (dated 10th March, 1853) Was to 
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construct an under-ground Bund of masonry across the Kondwah 
Nullah, for the supply of the Cantonment, with an arched gallery, to 
be incorporated with the masonry of the Bund, to act as filterer and 
receiver. From the receiver, the water is to be carried in a 15-inch 
main to a central cistern, or to some convenient position in or near 
the Horse Artillery Lines, whence it is to be led by branch pipes to 
the Barracks, and other public places of resort requiring a supply, at 
an estimated cost of Rs. 1,23,910. 

8. Mr. Reeves, the Revenue Commissioner, recommends the con- 

Mr. Beeves’ letter. No. struction of a dam across the Mootta River 
1875 of 1855, dated 3rd between Sangroon and Gorleh, where the 

No y 3220of78"f“Mu'tar°/ water of the river is retained in extensive 
Board’s letter, No. 1023 of natural reaches, called Dohoos, with iron 

Chief E^noer rfhS P'P es from them into the Cantonment and 
Works’ report, No. 10211 , City; and he suggests that some of the water 
dnted 20th December. 1856. col ,l d be 8old f or irrigation. 

9.. Mr. Gerrard, Civil Engineer, proposes a scheme (dated 18th 
Ootober, 1856) for the supply of the Poona Cantonment only, by 
darflming up the Ambeygaum Valley, and leading the water in a 
conduit of earthenware pipes to a distributing reservoir at the back of 
thfe Hospital to the Wanowree Barracks, and thence by iron pipes to 
the various localities in the Camp and Cantonment Bazar, at an 
estimated cost of Rs. 2,48,917. 

10. Before offering any remarks on the various projects above men¬ 
tioned, I will premise, that a population of forty thousand (in round 
numbers; see Appendix, Letter A) have to be supplied daily through¬ 
out the year with twenty gallons of water per head, which is the 
minimum allowed for in England; and that the question of a supply * 
of water to the Poona Cantonment involves the equally important one 
of a thorough drainage and sewerage of the whole site; a point, how¬ 
ever, upon which I have not been called on to report, but which 
must be borne in mind in connection with any efficient project of 
water supply. On this latter consideration alone I should have 
much preferred a calculation of thirty gallons per head; but, as it 
might perhaps be considered that I had exaggerated the wants of the 
Camp, in assuming the requirements at that rate, I will retain the 
former quantity of twenty gallons, being, I believe, as before observed, 
the minimum supply usually allowed for in England. 



4 


11. The quantity of water then required for, forty thousand people, 
at twenty gallons per head, amounts to a supply of eight hundred 
thousand gallons daily, or two hundred and ninety-two million gal¬ 
lons yearly,—taken, in round numbers, at three hundred million 
gallons; the water being delivered into a distributing reservoir of such 
an elevation as to be able, when required, to flush every drain and 
sewer in camp which may hereafter be constructed. 

12. The above are the main standards by which I consider all the 
foregoing projects must be compared, although it must be borne in 
mind that, at the time they were framed, the population was nothing 
like the present number of forty thousand; that the quantity, even 
of twenty gallons per head daily, would have been considered much 
in excess of the actual wants, and that the subject of the sewerage of 
the Camp had not become so important a matter as at present, when 
the population has so much increased. This is clear, as the drainage 
of the Camp in connection with the water supply is not noticed, that 
I can discover, in any of the Reports hitherto submitted. 

13. This does not concern the supply to the Cantonment in the 

least, as it refers to the Lower Kartriz Tank, 
Captain Jacob s Repoit. a wor k specially belonging to the Muni¬ 
cipality, for increasing the supply to the City of Poona; but I allude 
to it for two reasons, which I cannot pass over without remark. 
The first, that Major Kilner considered the filling. up by deposit 
of the Lower Kartriz Tank an illusion; and the second, because it 
was considered, both by the same Officer and Captain Graham, 
that raising the Bund wail of the tank was a cheaper method of 
obtaining an extra supply of water than by excavating the debris 
out of it. 

14. I can observe that, during the last seventeen years, the deposit 
in the lower tank has increased considerably, and is easily accounted. 
for.* Portions of the retaining walls to the artificial supply channel 

* When I was in Poona in 1839, as Assistant Superintendent of Roads and Tanks, 
one of these walls had been rebuilt by Lieutenant Wood, and had been carried away 
during the first floods which came down the supply channel. It could not be rebuilt 
■until the monsoon moderated, and doubtless, during the period the wall remained 
.unbuilt, large quantities of deposit found their way into the bed of the tank. Whe¬ 
ther this has happened since I cannot say, but the appearance of different portions of 
the wall favours the idea that they must have beeu rebuilt at some time or other. 



have at different periods been washed down, generally of course at 
the first heavy floods of the monsoon; and through the gap so created, 
and which could not be rebuilt during the rains, large quantities of 
mud have been brought down from the hills, and deposited in the 
bed of the tank. With respect to raising the Bund of the tank 
being cheaper than excavating the mud out of it, it certainly may be, 
if the mere excavation of the mud by manual labour from the bed of 
the tank, und depositing it on the banks, be intended; but, if pro¬ 
perly managed and cared for, immense quantities might be yearly 
got rid of by washing it out in a liquid state through the sluices at a 
small cost. The evil has probably now gone too far for any arrange¬ 
ment of this description being of much use. 

15. In the year 1841, from the 3rd of May to the 11th of June, 171 
prisoners from the Poona Jail were encamped on this work, and, with 
the* aid of some free- labourers, a large quantity of the deposit then 
formed was washed out through the sluices in a liquid state. Since 
this period, as far as I have been able to ascertain, no attempt What¬ 
ever has been made to get rid of any of the deposit, beyond yearly 
©pdhing the sluices to allow of the first floods of the rainy season to 
pass off, and to close them when the feeding channel runs clear. I 
rather doubt whether even this has been regularly attended to. Hav¬ 
ing been some years ago an assistant to the Superintendent of Roads 
and Tanks in this Collectorate, and had something to do with this 
work, I am enabled to offer an opinion regarding the deposit formed 
in it, and which is still in progress in my opinion; and I have no 
hesitation in saying that it is rapidly filling up, like the one above it, 
and that it is, from long and continued neglect, becoming inefficient 
as a storage reservoir for water. 

16. Of the six projects submitted by Captain Graham, three refer 

to the supply of water to the City of Poona, 
Captain Graham s projects. an( j to the Camp. The one relating* 

to the bringing water from the Sangroon, Kanapoor, and Goreh 
Dohoos I shall hereafter offer a few remarks on; at present I will 
confine myself to the notice of those referring to the Cantonment 
supply. From a careful inspection of the works alluded to by Captain 
Graham, it appears to me that not one, or all the projects taken 
together,, as regards the Ohowdr;ey's and Rastiah’s aqueducts, collect¬ 
ing their overflow in the monsoon, extending or uniting them, or by. 
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doming over the wells mentioned, and conveying their water to these 
works, would give the supply now required, viz. eight hundred 
thousand gallons daily throughout the year; and supposing the supply 
to be sufficient, I much doubt if the water could be delivered by 
gravitation at such an elevation as to supply every public building 
in the Camp, or be made available for flushing the sewers and drains 
to be hereafter laid out. 

17. Captain Graham’s proposal regarding these two works, Ras- 
tiah’s and the Chowdrey’s aqueducts, was as follows (see his letter 
No. ?300 of 1853, dated 8th August, paragraph 2):— 

“ To make the matter at issue as clear and concise as possible, I 
must remind the Board of the nature of my proposal, which is to 
supply the whole of the City of Poona from the Kartriz aqueduct, 
and the Cantonment of Poona from the joint supply obtainable from 
Rastiah’s and the Chowdrey’s aqueducts.” 

Captain Graham then goes on to observe, whether the supply ob¬ 
tainable from these two aqueducts, added to the probable increase 
from new sources, will suffice; and compares his scheme with those o t f 
Major Kilner and Captain Berthon. I have taken below the most 
favourable results anticipated by Captain Graham from the proposed 
improvements to these aqueducts, which are as follows :— 


19th March. 

. 3,38,798 

gallons. 

31st do. 

. 2,53,496 

j* 

April . 

. 2,11,702 

»» 

May . 

. 1,32,345 



After a long and somewhat tedious correspondence on the subject of 
these two aqueducts, the owners, Rastiah and the Chowdrey, refused 
to give them up to Government. (Mr. Reeves’ letter, dated 15th 
February, No. 510 of 1856.) 

18. The only other project remaining to be noticed of Captain 
Graham’s, is that for constructing a dam above the village of Great 
Kondwah, and building a new aqueduct parallel to the Chowdrey’s. 
As regards the locality for supplying the Camp, nothing could be 
better; its situation and distance are admirable. The levels also 
•suit well, as the proposed site for a dam is 135*75 feet above the 
old Hospital Compound in front of the solitary cells, one of the 







highest pdints in the Camp. But, if the general configuration tff 
a valley for impounding water ought to bb deep, with steep sides 
and surrounded by lofty hills, then the Kondwiah valley does not, 
certainly in my opinion, answer this description. It is flat-and 
shallow, and only bounded by lofty hills at its head, without any 
spurs of the slightest consideration from the main range tofo^m 
its sides. I think therefore that this valley, from the above cause," 
is extremely ill adapted for impounding water, although in it there 
is a large quantity of underground drainage, fifteen or twenty 
wells being worked, during the hot weather, on its banks for the 
Pawn gardens. 

19. To show how extremely shallow a valley it is generally, I would 
remark that the dam proposed by Captain Graham for a^reservoir 
above the village of Great Kondwah, when raised to its greatest possi¬ 
ble height, is only 32 feet, with a length of 1,400 feet. The estimated 
supply daily for the hot weather comes to seven hundred and ninety- 
five l thousand gallons for three months, one-third of the actual 
contents having been taken for evaporation; but, in a flat shallow 
work of this description, the surface evaporation would in all proba¬ 
bility be much greater. 

20. I will now proceed to notice Major Kilner’s project for 

supplying the Camp and a part of the City 
Major Kilner s project. p oona w jth water from the Upper Kar- 

triz Tank. Major Kilner reckons the Camp population at twenty- 
four thousand, and the quantity to be allowed for per head at eight 
gallons. The quantity required, therefore, is one hundred and ninety- 
two thousand gallons daily, to which is to be added, for the Horse 
Artillery horses about four thousand gallons, and for Sir Jamsetjee 
Jejeebhoy’s premises five thousand gallons, making altogether two 
hundred and one thousand gallons. The Upper Kartriz Tank he cal¬ 
culates to contain forty-seven million nine hundred and fifteen 
thousand gallons, exclusive of all water in the deposit, with which it 
is about two-thirds filled up, which for 182 days, or half theyeaiy 
affords two hundred and forty-one thousand two hundred and ninety-, 
one gallons daily. In.this no account is taken of the water in the 
deposit, or “black clay,” supposed to consist of 20,430,956 cubic feet, 
of which probably, Major Kilner states, one-sixth is water, giving 
twenty-one millions, two hundred and eighty-two thousand, two 
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hundred and forty-three gallons in this medium. This is in addition 
to the daily supply above. 

21. The total supply therefore, including that in the “black 
clay” (which has to be got at), amounts to sixty-nine millions, one 
hundred arid ninety-seven thousand, two hundred and forty-three 
gallons, which would give daily throughout the year a supply of one 
hundred and eighty-nine thousand five hundred and eighty-one gal¬ 
lons, or daily for half* the year three hundred and seventy-nine thou¬ 
sand one hundred and sixty-two gallons. Since Major Kilner’s report 
was written, the Camp population has increased from twenty-four 
thousand to forty thousand, and the rate per head daily, which he 
calculates at eight gallons, is, without doubt, much under the mark. 
It is therefore very apparent that his project would not supply the 
present demand. 1 consider that Major Kilncr has much underrated 
the evaporation. Over an area of 1,910,000 square feet, of an 
average depth of six feet, an extensive shallow expanse, the eva¬ 
poration is only taken at one-third, or two feet of depth over the 
whole surface; whereas, with very little of the supply drawn off, the 
evaporation alone would go considerably towards emptying such a 
reservoir. 

22. 1 feel satisfied, from having carefully watched this tank during 
the last hot season, that it cannot he depended on, in its present state, 
for a full and constant supply of water throughout the year. It is 
also to be observed that, whatever water is taken from the Upper 
Kartriz Tank interferes with the supply to the lower tank. This 
work, in fact, as much belongs to the municipality of the City of 
Poona as the lower tank does; and as Government are precluded 
(Government Resolution dated 19th September, 1855), by the express 
orders of the Honorable Court, from expending public money in order to 
provide an enlarged supply of water to the City of Poona, even sup¬ 
posing that the upper tank contained sufficient storage room for 
the supply of the Cantonment, it docs not appear to me, under 
existing circumstances, how it could possibly be appropriated to such 
a purpose. 

23. With reference to this Lower Kartriz Tank, which is fed. to a 
great extent by the upper one, 1 would observe that the following 
Government buildings in the City of Poona are supplied with- water 
from it:— 
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* xt _ Probable No. of Government 

N«me of Building. .events usit)g the 

1. Shun war Palace .. 173 

2 . Boodhwar do.574 

3. Nana’s do. 79 

4. Jail. 413 


Total, 


1,239 


24. As regards the water held in suspension by the deposit in the 
Upper Kartriz Tank, the quantity of it is of course a surmise; and 
as the difficulty of getting at it by simple means Major Kilner pro¬ 
nounced to be almost insurmountable, in so far as it affects that 
Officer’s calculations, it was very properly omitted from his estimate 
of supply. I consider that Captain Graham has suggested the only 
way of getting at it, viz,, by sinking deep shafts and connecting them 
by galleries or cuts covered over, extending over the whole bed of the 
deposit, and leading these channels into one or more main channels, 
as‘might be found convenient, through the Bund. What the actual 
supply would be by tapping this extensive water-hearing tUbrls , it is 
impossible to say. If a very frequent inspection of this work, and a 
mere practical opinion he worth anything, without figures, I should 
say its capabilities of supply were very considerable, but that no satis¬ 
factory information could be obtained on this point, without going to 
some actual experiment, which, in all probability, would be attended 
with considerable expense. 

25. I have very frequently inspected the little valley of Dun- 

cowree, from which Vickajee Meerjee pro- 
vicknjee Mcorire’s Itpnort. .... , P ,. 

posed obtaining a supply of water for a portion 

of the City of Poona; and, for its extent, I am of opinion that its 

capabilities arc very considerable, but of too limited a character as an 

independent supply, although in any scheme which would admit of 

employing it as a subsidiary, it would, I am sure, be likely to prove a 

very valuable one. 

26. There is nothing to observe regarding this work, except that 

it has, I believe, been abandoned as a prin- 
™iT e ' j ' e BunJ Woter ' cipal source of supply, owing to the polluted 

nature of the water, receiving as it does, at 
no great, distance off, the whole sewerage from the City of Poona. 
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27, This project is for what Captain Berthon terms u an under- 

„ . „ , , . ground Bund across the Kondwah valley 

Captain Berthona scheme. ° ,, , , /_ 

stream. There is no doubt that it would 


add most materially to the supply of the present Chowdrey’s aque¬ 
duct. I am of opinion that it is the only work of the sort adapted to 
the nature of this valley. As regards the supply of water to be derived 
from it, it is impossible to conjecture even, but I should be inclined 
to doubt much if 800,000 gallons daily could be furnished from such 
a contrivance, in the locality indicated. 

28. These projects are the same, for bringing the water confined in 

_ , . _ , , . the Sangroon, Kanapoor, and Goreh Dohoos, 

Captain Graham s and . . . , . . . _ _ „ 

Mr. Reeves’ project for or pools in the bed of the Mootta Kiver, tor 

bringing water from the the supply of the City and Camp of Poona. 
Sangroon Dolioo. , z. „ . , , ... 

I carefully inspected these pools, which are 

fifteen or sixteen miles south-west from Poona; their extent is as 

follows:— 


Names of Dehoos. 

Measured by Major Kilner in Octo¬ 
ber ami November, 1851. 

"Measured by Captain Hart ip. 
February, 185?. 

Length. 

Width. 

Greatest 

Depth. 

Length. 

Width. 

Greatest 

Depth. 


M. F. Yds. 

Feet. 

Feet. 

M. F. Yds 

Feet. 

Feet. 

Goreh Dohoo ...... 

0 7 38 

. 

222 to 425 

i 

n 

0 6 180 

250 

5 

Kanapoor Dohoo.... 

0 7 93 

256 to 269 

iii 

1 0 100 

250 

6 

Sangroon Dohoo .... 

1 I 186 

180 to 310 

17| 

1 2 30 

230 

10| 


29. One set of levels was taken by Mr. Gerrard, C.E., in November, 
1855, and the difference of level, between the top water of the 
Sangroon Dohoo (the uppermost) and the top of the centre of the 
Jamsetjee Bund, was found to be 94‘59 feet. The same levels were 
taken very carefully by Surveyor and Builder Venaik Bhickajee* in 
February, 1857, and was found by him to be 81*74 feet, the difference 
being caused, in all probability, by the fall of the water between 
November and February, and, deducting the depths at about these 

* The Sangroon Dohoo is the uppermost pool, and the Goreh the one nearest 
Poona. The difference of level between the top waters of these two pools was. at the 
same time found to be 26‘13 feet,---a considerable fall in so short a distance. / 
















TK 


Mr, Gerrard’s, 


94-59 

17*75 

76-84 

81*74 

10-50 

71-24 


Venaik’s. 

Depth measured by 
Yenaik. 


bottom of the 
Sangroon Dohoo (the uppermost) 76*84 feet 
Depth measured by higher than the top of the Jamsetjee Bund 
Major Kilner. a3 levelled by Mr. Gerrard, C.E., and 71*24 
feet as levelled by Surveyor and Builder 
Venaik Bhickajee. Mr. Gerrard, C.E., made 
no measurement of the depth when he took, 
the levels in November 1855. I have there¬ 
fore assumed the depth to be that taken by 
Major Kilner in October and November, 
1851, which will account for the difference in the |wo sets of levels, 
both of which were taken from the top waters, and which, of course, 
are constantly fluctuating. Again, in measuring the greatest depth 
of such an extensive sheet of water as the Sangroon Dohoo, differences 
must unavoidably occur; however, I think that these levels, taken by 
different individuals at different times, are sufficiently near for all the 
practical purposes of determining if water can or cannot be delivered 
in-the Camp of Poona by gravitation from these natural pools in the 
bed* of the Mootta River. I will, therefore, take the mean of the 
two sets of levels 7fl ' 84 > 7 - 1 ^, and consider the bottom of the Sangroon 
Dohoo to be 74-04 feet above the top of the Jamsetjee Bund, about the 


centre of it. 

30. From careful levels* taken between fixed points in the Camp 
of Poona, and J;he top of the Jamsetjee Bund, the bottom of the 
Sangroon Dohoo above the same point, viz. 74 feet, is found to cor¬ 
respond with points in the Camp of Poona, as follows— 

Comer of His Excellency the Commander in Chiefs compound; 
exactly. 

The Sapper and Miner Lines; the point is two feet lower. 

Front of the Ghorepoorie Barracks; all of which are situated in 
the lower parts of the Cantonments. Points in the new Wanowree 
Barracks are 164*9 feet and 176 feet above the top of the Jamsetjee 
Bund, and in the Horse Artillery Lines 169 and 152 feet aboye the 
same point. I trust that these levels sufficiently prove that water 
cannot be delivered from these Dohoosto all parts of the Poona Ctmp 

i * ’ » - „ * fl 

* l am indebted to the kindness of Mr. Coke (in charge of the Engineer.School) 
and. his pupils, for this assistance. 
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by gravitatidn. There is no necessity to remark on the immense 
distance they are off, some sixteen miles, when other sources are com¬ 
paratively close at hand. , 

31. This valley is situated about five miles south-west of the City 

of Poona, across the mouth of which Mr. 

Mr. Gerrard’s (C.E.) Gerrard proposes to throw an earthen embank- 
scheme for damming up the , 

Ambeygaum Valley. ment, leading the water from the reservoir 

so formed, by a deep cutting with a consider¬ 
able fall, across the small plateau between the Kartriz and Ambey- 
gaum valleys, and continuing the conduit, following the sinuosities of 
the hills to a djstributing reservoir in rear of the Hospital, old 
Wanowree Barracks, from which reservoir a system of earthenware 
piping, set in grout, is to convey the water to a number of open 
tanks situated in different parts of the Camp. This latter was, I be¬ 
lieve, altered by Colonel Scott, the Superintending Engineer Central 
Province, to iron piping. 

32. The quantity of water thus impounded, Mr. Gerrard ealcuhites, 
will, making ample allowance for evaporation, amount to 57,192,400 
cubic feet, or 357,452,000 gallons, which would give daily through¬ 
out the year at the rate of 979,323 gallons; more, by 179,323 gallons, 
than I have assumed the requirements to be. 

33. I have now, I believe, noticed all the various schemes for 
supplying the Camp with water. I have most carefully gone over every 
one of the works, and examined them 'many times; I have also 
examined carefully the neighbourhood of Poona for other sites. 1 have 
nothing new to suggest, as every available situation is more or less 
occupied; and I have no hesitation in pronouncing that I consider 
Mr. Gerrard’s scheme best adapted to present requirements. As far as 
I can see, it does not interfere with any real or supposed rights on the 
part of the municipality of Poona, or of individuals. The gathering 
ground is good and ample; there are no engineering difficulties what¬ 
ever in the works; and the valley possesses all the requisites for an 
impounding reservoir, in a most favourable degree: and as Mr. 
Gerrard’s designs for the details of this project have been noticed’as 
objectionable by the Chief Engineer of Public Works (Chief Engineer 
of Public Works’ letter to Government, No. 10211 of 1856, dated 20th 
December) in several particulars, having selected it as the most 
promising of the various schemes submitted, I now proceed to matu& 



it, keeping in view the CfeSf En^nieer^ remarks ?ibove ,alluded to. 
At the smpe time, I will not mislead Government by allowing them 
to suppose that it can be carried out for a small outlay. Supplying 
forty thousand people with pure drinking water from a distance of six 
or seven miles, and delivering it at convenient situations over a large 
and extensive Camp, besides providing storage room for a head of 
water to flush, sewers*'and drains, in addition to the main reservoir,, 
cannot be carried out for a small amount. 

34. The general explanation of the scheme now submitted is as fol¬ 

lows The construction of an earthen dam 
A general explanation of across the gorge of the valley near the village - 

SapWu H«rt. S ' lbl, ‘ itt< ’ d ^ «f U PP» Ambcygaum, 1,270* feet in lerigfh,. 

its greatest height above the bed of the 
stream being 59-86 feet. From the reservoir so formed, the water 
will be led by either an iron conduit pipe or masonry aqueduct, 
whichever may be the most economical, to the most favourable .point 
for crossing the small plateau of the spur dividing the Kartriz and 
Ambeygaum valleys. Through this portion a tunnel will be driven . 
2,78*11 feet long, opening at the head of the Duncowree Valley. The 
course then for either pipe or aqueduct will be down this little valley 
for some short distance. If by pipe, it will run almost straight to a 
distributing reservoir to hold one or two days’ supply-, near the solitary 
cells in the Camp of Poona; and if by an aqueduct, before reaching 
the mouth of Duncowree Valley, it will branch off, running slightly 
up the Kartriz Valley, crossing the Kartriz aqueduct, round under the 
village of Beebee Warree, and thence following the sinuosities of the 
hills to the distributing reservoir above mentioned. If by a masonry 
aqueduct, the length will be 7 m. 6 fur. 65^ yds.; or, by an iron pipe, 
it will be 5m. I fur. 94^ yds., the total fall from the bottom of the , 
reservoir being 80*25 feet. The distributing reservoir, as above ob¬ 
served, will either contain one or two days’ supply, and from it the ; 
water will be conveyed to every part of the Camp by iron pipes, with 
a stand-pipe at each cistern. The situation of the cisterns, their , 
number and capacity, will correspond with the wants of the neigh¬ 
bourhood in which they are located. v 

35. The following Plans! accompany this Report. All liave been 
Plans accompanying the surveyed and prepared, afesh,: withoui the- 

Report. slightest reference to those submitted by Mr; 
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' ; 1 *** ^ * 1 i~ f * ' * 

Gerrard, C.E., which, from their description, I imagine were intended ' 
to be of an entirely preliminary nature. 


No. 1.—Trigonometrical survey of the Ambeygaum valley, and 
country between it and Poona. 

No. 2.—Plan of the embankment, with longitudinal and transverse 
sections, &e. &c. 

No. 3.—Contoured Plan of the reservoir, with site of the . waste 
weir and cut, &c. The contours being taken at every four feet 
of vertical distance. 

No. 4.—Plan, elevation, and section of the gangway, with details, &c. 

No. 5.—Plan, elevation, and section of the inlet tower. 

No. 6.—Various details, with a plan and section of a two days’ 
distributing reservoir. 

No. Is —Various details, with a plan and section of a one day’s 
distributing reservoir. 

No, 8.—Plan and longitudinal sections of the whole course of an 
iron pipe and masonry aqueduct, with details, &c. 

* No. 9.—Plan of the Cantonment and Lines at Poona, showing the 
proposed distribution throughout the Camp. 


36. The valley of Ambeygaum is situated about five miles south¬ 

west of Poona, being one of those formed by 
Ambeygaum Valley. the spurs which run out from the omghur 

range of hills. Its southern limit is very 
lofty, being the main range itself, while on the east and west sides 
well-defined and lofty spurs run out. The general configuration of 
the valley possesses, I am of opinion, every requisite as a drainage 
area for collecting water. It is particularly deep and precipitous at 
its upper end, and flanked by lofty hills. At its lower end, near the 
village of Upper Ambeygaum, the mouth contracts, and it is at this 
point I propose constructing the earthen dam. I believe it to be the 
very identical spot, or very nearly so, selected by Mr. Gerrard, Ex¬ 
cellent material for its construction abounds on the spot. 

37. In paragraphs 10 and 11, and from the letter in the Appelftix 

marked A, which was framed with much 

Requirements of the Poona C are, it is stated that the population of the 
Jt/ftntonmpnt j as to tlic sup* j, • « , • i , 

ply o( water. Gamp and JJazar, including Horse Artillery, 

horses, Ac., amounts to 37,682, which, in , ; > 




y 4 > ” '' 

round members, may be assumed’ at 40,000, and with the allowance of 
twenty gallons per head daily, the minimum allowed for in England, 
202,000,000 gallons will be the annual requirement; but, to allow a 
safe margin, for the reasons stated in the concluding part of this 
paragraph, 300,000,000 gallons per annum may be assumed as the 
quantity required. 

Gallons. Cubic Feet. 


Per annum, required 

», day, „ 

„ hour, „ 

„ minute, „ 

„ second, „ 


300,000,000 

821,917 

34,246 

57077 

9-51 


48,154,093 

131,929 

5,497 

91-61 

1-52 


Ample allowance having, I think, been made in the calculation, 
for the remaining purposes of waste, leakage, flushing sewers, water¬ 
ing camp roads or public trees, and especially for future requirements 
to the Railway terminus, and extension to the Civil Lines, the surplus 
for.which amounts to 24,921,400 gallons yearly, or daily to 68,277 
gallons’ equivalent to supplying 3,414 individuals with 20 gallons 
per head daily, or about nine per cent, above actual present re¬ 
quirements.* 

38. From a most careful survey of this valley, the catchment basin, 

, or gathering ground for the reservoir, con- 
Area of gathering ground. , . » . 

tains an area of 4 sq. miles, 232 sq. acres, 

22,680 sq. feet; or, 2,792 acres, 22,680 sq. feet. 

39. From the Appendix marked B, containing observations of the 

rain-fall at Poona for the last twelve yea^s, 

Calculations of the raiu-fall. , , ,, a , & i n* u u 1 

made at the 8tan and Civil Hospitals, the 
average over that period is 25 inches 89 cents. The fall of rain, 
however, amongst the hills of the Ambeygaum Valley is, in all pro¬ 
bability, much greater. The minimum fall extending over the same 
period is 14 inches 78 cents. As 640 acres equal a square mile, and 
one acre is equal to 43,560 sq. feet, a fall of one inch of rain is equal 
to 3^630 cubic feet per acre, and 3,630 x 640 = 2,323,200 cubic feet 


* It was partly with a view of providing at any time an increased supply that the 
pipe and aqueduct were led down the Duncowree Valley. Cuts in this valley, connected 
with the main conduit, would, I am of opinion, furnish a large additional supply at 
any time, 
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per square mile. Therefore a fall of twenty-five inches will he 
.58,080,000 cubic feet per square mile; and for four square miles 
202,820,000 cubic feet, or 1,447,353,000 gallons. With the minimum 
full of fourteen inches for four square miles, the amount will he 
130,099,200 cubic feet, or 810,-518,010 gallons, of which only 0-1 Otlis 
may he considered available fo)' the supply of the reservoir; making,, 
with the average fall of twenty-five inches, 808,412,100 gallons, and 
with the minimum fall of fourteen inches, 486,310,809 gallons;—in 
the first east*, the supply being nearly three times as much as is 
actually required; and with the minimum fall, one and a half times 
more. I have assumed 0-10ths of the rain-fall as the available sup¬ 
ply for the reservoir, as being the quantity usually allowed for, I 
believe, in England. 

40. Attached to this Report, in the Appendix lettered 0, is a 


Result of gauging, dur¬ 
ing the last hot season, the 
Great Komluah Nullah, the 
hack of the Upper Kartriz 
Tank, and the Ainbeygaum 
Nullah. 


return of the water gauged at the Great 
Kondwah Nullah, the back of the Upper 
Kartriz Tank, and the Amhevgaum Nullah, 
from the 24th February to the 8th June. 1857 ; 
the general result of which is as follows":—- 


♦ 

Gallons. 


The Great Koudwali Nullah supply was . . 1481 per hour. 
The Upper Kartriz Tank do. . . 300 ,, 

The Amhevgaum Nullah do. .. 1179 „ 


A sufficient approximation, I think, that the first and last, affording such 
a supply during the hot season, are amply sufficient for supplying the 
Camp, while several heavy floods passed down these streams and 
were lost; and as regards the Upper Kartriz Tank, sufficient depend¬ 
ence is not to he placed on it, in its present condition, as a means of 

supply.* 

41. Having shown that the gathering ground is more than ample 


Storage capacity of the 
proposed reservoir. 


for the supply of the estimated requirements? 
I proceed to notice the storage capacity of 
the reservoir. The following Table shows 


the contents of different heights, the contours having been taken at 


4 feet vertical distance apart:— 


* At this time, 3rd August, 1857, the tank is nearly dry. 
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Depth of 

Area iri Acres 

Cubic Feet. 

Gallons. 

llusmoir. 

aiul Square Yards. 

Feet. 

: 

Acres. 

Sq. Yds. 

! 


•I 

‘1 

2593 

790,310 

4,923,008 

y 

S 

1041 

2,221,714 

13,841,278 

12 

13 

2430 

f 4 9 i) i •) j 4 5 i 

28,199,471 

Hi 

17 

4070 

7,704,771 

48,000,742 

20 

23 

4240 

11,805,170 

73,920,009 

21 

28 

2732 

10,812,272 

104,927,354 

28 

31 

952 

22,800,728 

142,048,535 

32 

40 

1370 

29,819,000 

185,770,519 

:u; 

i ;> 

2798 

37,701,220 

235,252,400 

•10 

51 

80 1 

40,078,598 

290,807,605 

41 

0 3 

3028 

57,764,750 

359,874,392 

-18 

-r 

// 

2979 

71,288,504 

441,127,387 


So that, with the dam at the 40-feet high contour, the reservoir 

will contain 290,807,005 gallons, sufficiently near (he requirements 

assumed, of 300,000,000 gallons, for all practical purposes. 

A'2’ Colonel Seotl, the Superintending Engineer of the Central 

Province, from experiments made on diffcr- 

. Kv.TjioratKm. Col. Scon’s <M p tanks, slates that hall* an inch per day 
letter, No. M)a otlS.rb, to , f 

the Assistant to the chief would he ail ample allowance to make, ihis 

Ihi^incLT of Public Works, quantify during the eight drv months: would 
dated 7th February. ” 1( f ,■ , ' i, , 

amount to 10 leet. annually. In assuming, 

therefore, in the Deccan the evaporation at eight, feet, l think a safe 

allowance has been made, as at least two feet may he deducted from 

Colonel Scott’s experiments for casual showers at the commencement 

of the cold and towards the close of the hot season. The supply 

therefore of the reservoir, at 48 feet,ys44d ,127,387 gallons, which is the 

proposed top water; 4 feet above that again being taken for the top of 

the embankment; and the. bed of the Nullah below the level of the 

first contour being 7*86* feet, will make the total height of the 

embankment, in its highest part, that is, from the bottom of the bed 

of the stream to the top of the dam, 59*8G feet. 

43. 1 will now proceed to give a description of the principal works 

required, in the following order: - 


1. Embankment. 

2. Waste weir. 

3. Cut to carry off' first floods. 
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4. Inlet tower and filter. 

5. Gangway. 

6*. Aqueduct, pipe, and tunnel. 

7. Distribution reservoirs. 

8. Camp distribution. 


44. The following 
1.— Embankment. 


are the dimensions of some of the principal 
embankments for impounding reservoirs in 
England and America:— 


Names of Works. 

Height 
above top 
of Walt v. 

Width of 
Embank¬ 
ment at 
top. 

inside 

Slo|>o. 

Outside 

Slope. 

Hem arks. 

Longdendale Reservoir .. 

1 

27 

3 to 1 

2 to 1 


Crowden do. 

1 

15 

3 to ! 

2 to 1 

f * With a berm 5 
j feet wide on the in- 

Albany Works. 

8 

10 

2 to l* 

2 to 1 i 

side slope; the re- 
j mnindcr of the slope 

Brooklyn do. 

5 

20 

3 to 1 

2 to 1 

l 3 to 1. 


1 have therefore, adopted the breadth of the dam at top to be 20 
feet, inside slope 3 to 1 , and outside 2 to 1 ; with a puddle-wall of 
day in the centre of the dam 8 feet wide at top, increasing in width 
at the rate of 4 feet for every 10 feet of depth; and the top of the 
dam to be 4 feet above the top water. (Are fill excavations were made 
along the line of the intended embankment, the bottom of which is 
shown by the dotted line coloured yellow in the longitudinal section 
in Plan jNo. 2, which line denotes the probable bottom of the puddle 
trench along the whole length. At the foot of the embankment on 
the upstream side, a small dwarf wall of rubble masonry will be 
built, for the pitching which protects the inner slope to abut against. 
The embankment will be formed in regular layers, well watered and 
rammed, sloping inwards from both faces. Some slight difficulty may 
be apprehended in draining the trench in its deepest part, to receive 
the puddle, but excellent material exists on the spot for the formation 
‘of both puddle and embankment. The length of the dam will be 
;1,270J feet, its greatest height 59'86 feet, the reservoir having an area 
of 77 acres 2,.971) square yards. 
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45. From a careful observation of most of the remains of tanks 

which I have seen in this country,—I, of 
'L—Waste n etr. cours e, allude to those formed by earthen 

mounds, including the ruins of many in the Nundoorbar lalooka 
of the Kandeisli Collectorate,— the embankment* almost invariably 
appear to have failed from having either no waste weir at all, or one 
of very limited dimensions. The reason of the failure of the embank¬ 
ment of the Kussoordee Tank arose, I believe, entirely from this cause. 
It is very clear that a sufficient outlet for the rapid escape of heavy 
floods in works o*‘ this nature, in a country where they are occasion¬ 
ally so sudden, is obviously necessary. It will scarcely be credited with 
what rapidity and suddenness these mountain streams fill, but by 
tho*c who have actually witnessed it. In May last, tlic surveyor was 
surveying the upper portion of the Ambeygaum Valley, and had only 
just time to remove tlie chain and field compass out of the Nullah, 
whex^if came down, warning having been given in time by a culti¬ 
vator* at work in Ins fields at some distance higher up the valley. 
When .the flood came down, the man described it like a wall of rolling 
water, and l can affirm the description to he perfectly true. 1 feel, 
therefore, on the above accounts, to be strongly impressed with the 
absolute necessity of providing an ample outlet for the surplu# water, 
altogether independent of the artificial cut shown in Plan No. 3, 
which will lie hereafter noticed. From ail inspection of this draw- 
ii 1<r , it will be seen that the ground i^ favourably Minuted for the 
construction of the waste weir round the eastern end of the embank¬ 
ment. I have, accordingly, provided for a width of 100 feet, the 
channel being 841 feet long. With a depth of water of one foot over 
this channel, the fall of water, according to a formula of De Boat, 
would be per hour 7,510,908 gallons. 

40. There is scarcely a work in the Deccan, whether a dam across 

S.-Cut to carry offf,rat » ™'. or oml.imkme.it to .lain »]> a 
foods . stream, wherever, in fact, running water is 

opposed to any extent, that silting-up does not follow as a matter of 
course, and of time only as to its extent. This can be retarded in 
some degree, by the adoption of such a form of dam that the silting 
it up may be locally regulated; or by openings in the dam, through 
which, to a certain extent, it can be got rid of; but no practical means 
that I have yet seen can wholly prevent it. For instance, supposing, 
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instead of the earthen mound for the work, that a masonry dain was 
substituted, and the masonry was perforated everywhere with openings 
for sluices, the silting-up still takes place at the sides of the reservoir 
and in the spaces between the openings, for there inu«t be some portion 
of dead wall in the dam. We have, in fact, practical examples before 
our eyes everywhere, of works of this nature filling up with deposit. 

47. In all tanks formed by damming up running streams, —and ‘ 
the same cause is operating with respect to rivers, take the Kliandeish 
river dams, for instance,--the filling up L doubtless caused by the 
first heavy floods of the monsoon rains, bringing down with them in 
suspension portions of the surface's of the arid hills. This silting-up 
is in progress, more or less, in every situation under similar circum¬ 
stances; yet, in moister climate's, where* vegetation prevails, the pro¬ 
gress is of course not so rapid as in dry one's where, for eight months 
of the year, the; burning sun e)f a cloudless sky has full play em the 
parched-up soils. This being immediately succeeded by heavy tro- 
pieal rains, portions of the surface's of the* hills are annually washed 
off, and the detritiem deposited wherever the* eemrse of* the running 
water is obstructed. 

48. Whatever advantage*-, may be attachcel to the* sluice’s formed 
in a TKftsonry dain, by keeping them open and allowing the first 
floods of the monsoon te) pass through, 1o disturb the* consistency of 
an extensive earthen memnd by an\ pe*rfor.itiems of this nature, how¬ 
ever strongly such may be protee*te*el, wouhl, in my opinion, be* 
extremely unadvisable. 

4,9. To prevent therefore, as much as possible*, the detritus from 
the hills being brought down during the first heavy floods of the 
monsoem, and deposited in the rc*s(*r\e>ir, 1 propose to elive-rt the fccel- 
ing charmed by an artificial cut, with strong masonry walls across the 
main and minor streams. This cut will pass rouml tin* eastern end 
of the embankment, as shown in Plan No. 3. Openings will he left 
in these cross walls, with planks to lift up and down, through which 
the clear water may be permitted to enter tin* tank, when the first 
heavy, muddy floods have passed off The Lower Kartriz tank is pro¬ 
vided with a channel of this description, and it is in all probability 
„owing to this that the tank has not as yet wholly filled up. In such 
an artificial channel as that recommended, it is particularly desirable 
that the masonry works across the main and minor streams should 
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he of strong section, and not likely to fail; or the opening caused 
by the failure of one wall would allow so much of the deposit to fill 
the tank as could in all probability never be wholly removed, even 
supposing sluices wen* provided; and where there are none, it would 
remain, and never be got rid of at all. 

50. My idea is, although no provision has been made in the estimate 
for it, as l am afraid it will already amount to much more than was 
originally contemplated, that four .or five capacious wells (those 
already existing-, if repaired, would answer probably), domed over, 
should bo sunk in the lowest portions of tin* reservoir, each well con¬ 
nected by a masonry duct, or pipe, with a proper fall; certain portions 
being built dry, with apertures sufficient to admit of the leakage of 
the water through, but of so small a size as to exclude the formation 
of deposit in them. Those duets or pipes, being connected with each 
other, should communicate with the bottom of the inlet tower, and 
whether the reservoir silted up or not, they would always afford a 
constant supply of water.’ No evaporation could take place, as tho\ 
wrmhMii time be piobubly colored with the deposit, this debris hold¬ 
ing Tn suspension vast quantities of water, which would find its w'ay 
to a lower level into these covered wells and thence, by-the inlet 
tower, to the conduit pipe or aqueduct. Supposing such to have 
been built at the period the Upper Kartriz dam wu- constructed, they 
would now' be tin* ounces of a vast and constant supply from the 
debt is itself. I never hoard of wells failing in the bed of a dry tank, 
nor have I over know'll them even running dry when in the -vicinity 
of such a water-bearing medium. 

5\. The total length of the-cut will be 7,900 feet, with a general 
section similar to that of the present Xullah ; width at bottom 40 feet, 
with the banks properly sloped. 

5± T1 io inlet tower is the means by which the water from the 


4. —Inlet Tower and Filler. 


reservoir is filtered, and tin* supply regulated 
to the conduit pipe or aqueduct. In tanks 


11 There is a large well of this sort in the bed of the Lower Kartii/ tank, at its 
western end near the dam, connected with the aqueduct through the dam wall. On 
this well, and the water stored in different reaches of the aqueduct itself, is the City 
dependent for the supply in the middle and at the end of the hot weather. Doubtless 
the deposit, holding last quantities of water in suspension, is the source from which 
the well is supplied; and it is not at all improbable that it covers a spring, which was 
in existence before the dam was built. 
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in the Deccan formed with masonry dams, the same principle is not. 
unfrequently olistirved. A square tower is built in front of the Build 
wall, with steps down it,- or more commonly holes left in the sides to 
receive the feet when ascending or descending. The water from the 
tank is let into the tower by orifices in the wall furnished with plugs, 
and from thence the supply is regulated to the aqueduct. In some 
of the works in England an inlet tower of the description proposed is 
used, while in others (in tilt 1 Manchester Water-works, I think) there 
is no tower, but a brick shaft communicates with a culvert running 

7 ^ r t “ 

through the embankment in which the supply-pipes are laid. Rods 
pass up this shaft communicating with the valves in the pipes, and 
the supply is regulated from the top of the dam. The annexed 
Diagram will show what l mean. 

I have, however, for the reason before explained, a strong objection 
to interfere with the earthen mound, be von d what is absolutely 
necessary, or cannot he avoided; lliave therefore placed the inlet 
tower at the foot of the embankment, in the deepest part of the. reser¬ 
voir, in order to obtain the water from the reservoir when at its least 
possible level. The bottom of the pipe, or aqueduct, has been-taken 
nine feet below the bed of the stream. 

53. ki order better to explain the use and purposes of ibis work, I 
attach a Diagram, to which reference is requested in the following 
account of it. In the foundation of the work, seven cuts (q, q, q, 
q, q, q, q) arc left filled up with dry slone, radiating from the 
centre of the tower, through which any springs or drainage can enter 
at the base of the filter, or water percolate through from the reservoir 
itself. At a height of 15 feet above the footings of the foundations, 
iron pipes (p, p, p), eight in number, are built into the walls of the 
tower, passing obliquely through them. They arc placed in the inter¬ 
mediate spaces between the cuts above mentioned (q, q, q). The 
water from the reservoir enters the pipes (p, p, p) and the cuts (q, q, q) 
at the bottom of the fdter. From this it will lie seen that the base 
of the tower is intended to act as a filter; it is 13 feet in diameter aud 


23 feet in depth. At the point where the mouths of the pipes 
(p, p, p) are built into the tower, that is, 15 feet from the footings, 
the filter is domed over with a stone floor, in which the iron gratings 
(ff, g, <j) are built, and screwed down to the stone floor. The water 
therefore can only enter the tower at the bottom of it, and passes 
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through the filter by the gratings into the body of it, to obtain the 
same level as the water in the reservoir outside the tower. 

In the interior of the tower, between the top and the domed stone 
floor ((}, g), a staircase of stone (s, s) runs spirally round the inside of 
the tower. Down the centre of it, extending from the top to the 
base, an iron cylinder or tube runs, in direct communication with the 
pipe or aqueduct which it joins. This tube is altogether independ¬ 
ent of the tower; it rests on the base of it, and may probably require 
ties in one or two places to keep it steady, passing through the outer 
walls of the tower; it passes through the floor (r.) to the very base of 
the tower. This tube is provided with tubular orifices and plugs 
at every two feet of vertical height, running spirally round it, corre¬ 
sponding with tin; steps, or the man descending would not be able to 
reach the plugs for the purpose of opening and dosing them. The 
waler then from the reservoir enters the verv bottom of the tower, 
ascending through the filter into the. upper part, to the same level as 
the water outside, and is let off into the tube through the tubular 
orifices, by opening or closing the plugs (?/, u , //, ■//). The tube 

is proposed to he three feet in diameter, more than its actual 
requirements as regards the water passing down it, to enable 

a man or boy to be let down at any time to refix or overhaul the 
»/ •/ 

plugs. Mv object in the adoption of the tube was the avoidance 
of all sluices, the management of which natives do not comprehend 
and cannot repair. Plugs answer the present object equally well, 
and, what is better still, any native understands their object and use. 
Those plugs (tf, it, h, it) have been carried to the very bottom of 
the filter almost, to take advantage, in seasons of peculiar drought, 
of every drop of available water. In eases of emergency, 1 have 
also provided for tubular orifices (p, p, j>, p), to communicate direct 
with the reservoir, and through which unfiltered water can he let 
into the tube when required. The discharge through these tubular 
orifices (p, p, or u, it) would be, at depths of 2,4, and G feet, respect¬ 
ively, 1*80, 2 55, and 3T2 cubic feet of water per second. See 
Appendix, lettered D. 

54. There may be some objection raised, and with reason too, of 
the difficulty of clearing out and renewing such a filter; it will, 
however, last some years; and in seasons of drought, at the close of 
the hot weather, when the water in the tank is low, the sand might 
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be partially removed ami renewed. Supposing even tliat it does not 
completely answer ith purpose, of which l have no doubt,—it is the 
difficulty of renewing it which I consider objectionable, — but little 
extra cost lias been incurred; it is, after all, only the filling in with 
hand, kc. The construction of a filter is a work that can be executed 
at any time hereafter; and supposing the masonry aqueduct to be* 
adopted, I doubt whether the attrition of the water against its sides 
will not be sufficient, and that a filter will be required at all; at any 
rate, it is a portion of the work which I do not feel inclined, at present, 
to incur any expense in undertaking. 

55. The gangway is the passage across from the embankment to 

the inlet tower, it is formed of two trusses, 
5. — Gatiaway. , . . . . , ,, . ' 

on Horne s [latent principle; one of the sim¬ 
plest description of wooden bridge yet invented, and at present much 
adopted, both in Canada West and in the United States, for road 
and railroad bridges. The total length of the gangway is 1 NO feet, with 
a clear breadth of passage of .>]; feet, supported at one end by the inlet 
tower, at the other liv a pier built in the cmlmikment, and in ihe 
centre by a high pier; this gives two clear spaces of 84,] feet each, 
the pier in the centre being 4 feet thick at top. The trusses art'com¬ 
posed of top and bottom chords, with diagonal bracing between the 
lower chords. Between the upper and lower timbers of each truss 
there are main and counter braces, abutting on east-iron brace-blocks, 
with iron suspension rods between. The plunking is 3A inches 1 hick, 
laid across the two trusses; there are no joists. 

50. In order to compare the cost of conveying the water from the 

main to the distribution reservoir in the 
<’• “ lro " P'l iC Camp, Plan No. 8 contains longitudinal see- 

tions for both an iron pipe and masonry 
aqueduct. The total length of the former is 27,343 feet — 5 in. I fur. 

vds.; of the latter, 41,11 (» feet = 7 m. 0 fur. 05 ] yds., the pipe 
being shorter than 1 Ho aqueduct by 2 m. 4 fur. 191 yds., the measure¬ 
ments commencing from the starting point of either, the centre of the 
inlet tower, and ending at the Camp distribution reservoir, marked A 
in Plans Nos. 1 and 8. The course of both is the same for a distance 
•of 11,478 feet — 2 m. 1 fur. 80 yds., from the main reservoir to the 
middle of the Diuieowrec Valley; the iron pipe from this point taking 
an almost direct course towards the Cam]), while the aqueduct ncees- 
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sarily follows the sinuosities of the hills, to avoid the heavy work 
which a more direct course woidd entail, and which does not ill the 
same manner affect the line of the pipe. 

57. I will now describe the course of each of these modes of con¬ 

veyance separately, commencing with the 

Description of the course j ron pipe. As before observed, the pipe and 
of the iron pipe. J . 1 ... .. J 1 ,. 

aqueduct maintain the same line tor a dis¬ 
tance of 11,478 feet —2 m. 1 fur. 80 yds.; from the centre of the 
inlet tower, 9 feet below the bed of the Nullah, it runs with a slope of 
a quarter of an inch to 100 feet, for a length of 4,729^ feet, to the 
head of the little plateau dividing the Kartriz and Ambeygaum 
valleys. At this point the tunnel commences, along which the pipe 
is laid, from the bottom of a masonry shaft 4 feet square, sunk 01 
feet below the surface of the ground. From this last shaft the pipe 
is laid for a distance of 2,570 feet, at an inclination of 0'84 foot to 
100 feet, to a chambered shaft, constructed over a very promising 
spring (No. 3, Plan No. 8), and sunk 21 feet below the surface of the 
ground.. This shaft is divided into two compartments, the water from 
the pipe being discharged into one, and let off into the other by 
means of plugs in the division wall. From the base of the shaft No. 3 
the pipe leaves, for a distance of 3,2554 feet, at, a slope of 1 *59 to 100 
feet; and for another 594 feet, at a slope of 372 to 100 feet; it then 
rises and falls at various inclinations noted on the Plan for the re¬ 
mainder of its length, a distance of 13,422 , 5 feet, until it reaches the 
Cam]) distribution reservoir. The head of water from the bottom of 
the shaft No. 3 (in Plan No. 8) is 31 5 feet, which is considered 
ample to overcome the different rises hi its length. There is no 
necessity, in the whole length of the pipe, for any aqueducts or other 
works, beyond the mere trench in which it is laid. 

58. The masonry aqueduct leaves the centre of the inlet tower at 

•9 feet beloAV the bed of the Nullah, being eon- 

Dcscnption of the course nec t e d with the iron tube by means of a 
of the masonry aqueduct. J . 

masonry chamber, and runs with an inclina¬ 
tion of a quarter of an inch to 100 feet for a distance of 4,729^ feet, 
to the entrance of the tunnel, which leaves the bottom of a masonry 
shaft 4 feet square, sunk 61 feet below the surface. It then proceeds 
along the tunnel level, for a distance of 2,7811 feet, to a similar 
masonry shaft, sunk 65J feet, at the head of the Duncowree Valley. 

4 p 
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On quitting the tunnel it proceeds with an inclination of 0 84 foot to 
100 feet for a distance of 2,570 feet. This portion is divided into two 
falls by two chambered shafts (Plan No. 8, Nos. 3 and 4), respect¬ 
ively 21 and 31 feet deep below the surface. The water is received 
into one compartment of the shaft, and discharged into the other by 
means of plugs in the division wall (see details in Plan No. 7). 
No. 3 shaft is that covering the spring, allusion to which was before 
made in the description of the line of iron pipe. It then again falls 
with an inclination of l'Hl feet to 100, for a further length of 1,397 
feet, the distance being divided into two falls by chambered shafts 
Nos. 1 and2 (Plan 8, details Plan 7), sunk respectively 11 and 19f feet 
below the surface of the ground. From the last shaft (No. 1) to the 
camp distribution reservoir is a distance of 29,038 feet, over which the 
aqueduct is carried at a uniform slope of a quarter of an inch to 100 feet, 
being provided with air-shafts at every 500 feet. Throughout this 
last portion of its length, the only work which will be required is, 
raising it about 0 feet high to a length of above 1,200 feet, over a hollow 
portion of ground not far from the Camp distribution reservoir. - 

59. The section of the aqueduct is the same throughout, except fo»’ 

that portion between shafts Nos. 1 and 5, a 

The section of the aque- distance of 3,907 feet, which, owing to the 
duct varies m some places. . ° 

unavoidable slope, it has been considered 

advisable to make of a longer and stronger section; and for the 

portion passing under the embankment, the head is arched instead of 

flat. The tunnel along which the water runs, being a distance of 

2,7814 feet, is also of a different section. The details of all which 

arc plainly shown in Plan No. 7. 

60. The Appendix, lettered D, contains four different calculations 

for finding the diameter of the pipe, the least 
Diameter o t le pipe. being calculated at 10’04, and the greatest 

at 13 inches. Tlfe mean of the whole is 11*5 inches, and allowing 

1-Oth of the diameter so calculated, to be increased to meet loss of 

head, apart from that of friction, which I believe to be usual in practice, 

would make the diameter of the pipe 13'41 inches. Thirteen inches 

would, I therefore think, be a safe size to allow for. 

* 61. Under the letter above referred to in the Appendix will also 

be found five different formulae, witli the 
Area of the aqueduct. . , n „ 

answers attached, for the purpose of ascer- 
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7 .—Distnbutionllesprvoirs 
Two and one dayS supply. 


taming the area of the aqueduct. The least side is 9 94 inches, and 
the greatest 13 32 inches. The mean of the five is 11 inches, or 121 
square inches. I have therefore given the aqueduct an area of 270 
inches, a little more than double that of the calculations, being 15 
inches high by 18 inches broad, interior measurement. This, 1 think, 
will be found necessary; and were it not for the increased outlay, I 
should feel much inclined to make it of such a height and breadth 
that a boy could enter and be able to clean it out when required. This 
however, woidd considerably enhance the first outlay; constructed 
of the present size, when requiring to be cleaned, it must be opened 
out iu plaees. 

62. The water from the pipe or masonry aqueduct, as generally 

described in paragraph 31, will be led to a 
distribution resenoir, proposed to be exca¬ 
vated in a vacant piece of ground in front of 

the solitary cells, the difference of level between which and the bed 
of th? Ambeygaum Nullah, where the inlet tower is to he constructed, 

is «S()-25 feet. This reservoir will contain cither one or two days' 

• ^ 

supply. Plans 6 and 7 show the details of both reservoirs. The 
point marked A on Plans Nos. 1 and 8, or 8 on Plan No. 9, is almost 
the highest point in Cantonment, being 224‘5 feet above the top of 
the Jamsotjee Bund ; so that, from a reservoir situated on this ground, 
there is not an inhabited portion of the Camp which cannot he sup¬ 
plied with water by gravitation, besides giving a considerable head 
for the flushing of sewers and drains. 

63. From paragraph 37 it will he seen, that one day’s supply is 
821,917 gallons, or 131,929 cubic feet, calculating for the supply of 
the reservoir in round numbers at three hundred million gallons; but, 
taking forty thousand as the population at twenty gallons each per 
day, for two days the contents of such a work would amount to 
256,821 cubic feet, or for one day to 128,410 cubic feet; and, if 
storage room be afforded for these quantities, it will, I think, be quite 
sufficient. By referring to Appendix, lettered E, the dimensions of a 
distributing reservoir for a two days’ supply will be 201 long x 130 
broad x 7 deep; and for one day’s supply 170 long x 130 broad 
x 7 deep. The larger reservoir I have divided into two parts by a 
central wall, in order that one may be cleaned out while the other is 
in use, and as always furnishing a sufficient supply for flushing sewers 
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and drains. In the smaller reservoir there is no division wall. In 
the larger the orifices and plugs which supply the two halves are 
quite distinct, so that either of the halves can he filled, while the 
other is being cleaned out. The general plan of both reservoirs is 
rectangular, with a high wall surrounding them. The water from the 
supply-pipe, or masonry aqueduct, is conveyed into the cistern 0 
(Plans 6 and 7), and from the cistern is again discharged into the * 
reservoir. From this reservoir it is received into another reservoir (N) 
on the opposite side, from which last the distribution pipes of the 
Camp are furnished. In the line of the steps of both cisterns, so as 
to be easily accessible, orifices are made in the cistern walls at one 
foot central distance apart, with plugs on both sides. These orifices 
are 6 inches in diameter, and the discharge per second, at depths of 
2, 4, and 0 feet, will be 138, L95, and 2’39 cubic feet respectively. 
(See Appendix, lettered l).) 

04. From the distribution reservoir above described, a series of iron 


pipes will convey the water to the different 
8 .—(Jump Distribution. , .. . , 

parts or the Cantonment., with an iron stand¬ 
pipe and stop-cock at each cistern; the pipes being always charged 
with water. The cisterns are so placed as to be most conveniently 
situated for the neighbourhood they are intended to supply; but for 
each hospital (except the Staff hospital, which is between the cistern 
and the N. 1. Regiment Hospital, and ►Sapper and Miner Lines) one 
of the smaller description of cisterns 15 broad x 10 long x 8 deep, 
containing 1,200 gallons, is placed in the compound. There are three 
principal branches of pipes, one for supplying the Horse Artillery Lines, 
one for the New Wanowree Barracks, Native Infantry Regiments, and 
Ghorcporce Barracks, and another for the supply of the Bazar, 
Commissariat, Sappers and Miners, and Officers’ Lines. A branch 
also runs to the Malcolm Tank in the Bazar, which is the only reservoir 
in a fit state ready at hand, that l have been able to avail myself of, 
to fill from the distribution reservoir. 


65. By a reference to the Appendix, lettered F, it will be seen 
that the numbers and capacities of the cisterns have been appor¬ 
tioned, as nearly as practicable, to the wants of each locality. In 
„all, thirty-six cisterns will be required, twenty-four of the larger 
sort, 25 x 18 x 8 feet, and of the smaller twelve, 15 x 10 x 8 feet, 
each containing 2,000 and 1,200 cubic feet respectively. The capa- 
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cities of these cisterns, with that of the Malcolm Tank, give 1,21,606 
cubic feet, which is sufficiently near to the quantity required for 
all practical purposes. The cisterns are supposed to be filled daily 
from the hydrant which is attached to each, or oftener, if neces¬ 
sary, by one of a regular establishment in whose charge the works 
will remain. 

66. The total length of the pipes required for the Camp distribu¬ 
tion is entered in the Appendix, lettered G, and amounts to 8 miles, 
1,643 yards, 2 feet, the first half of which should be 5-inch, and the 
latter half 4-inch pipes. Plan No. 9 shows the proposed distribution 
in detail, in which are entered the various heights of the different 
localities above the Jamsetjee Bund. 

67. The amounts of the estimates of the various works for supply¬ 
ing the Camp of Poona with water, from the Ambeygaum Valley, are 


as follows : — 

Rupees. 

The embankment. 1,52,064 

• The waste weir . 10,517 

. The artificial cut to carry off the first floods .... 24,651 

The inlet tower . 12,172 

The gangway . 9,082 

The masonry aqueduct and tunnel. 1,14,969 

The 13-inch iron conduit pipe and tunnel. 1,85,434 

The distribution reservoir, to contain a two days’ 

supply. 36,834 

The distribution reservoir, to contain one day’s 

supply. 22,599 

The Camp distribution . 1,03,409 


Of which I would beg to recommend the following for adoption, as 


follows:— 

Rupees. 

The embankment. 1,52,064 

The waste weir. 10,517 

The artificial cut to carry off the first floods .... 24,651 

The inlet tower . 12,172 

The gangway . 9,082 

The masonry aqueduct and tunnel. 1,14,969 
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Rupees. 

The distribution reservoir, to contain one day’s 

supply. 22,59.9 

The Camp distribution ;. 1,03,-40.9- 

Total. .. 4,49,403 

Amounting to Rupees four lacs, forty-nine thousand, four hundred 
and sixty-three. 

08. The. Establishment, as per margin, was placed at my disposal 

by the Chief Engineer of Public Works for 
the surveys and sections required for this 
project, and I have much pleasure in acknow¬ 
ledging the valuable assistance which 1 have 
received from Surveyor and Builder, Yenaik 
Bhiekajee. 

(Signed) Philip L. ILuit*, 
Captain Engineers, on Special Duty. 
Poona, 23 rd October, 1857. 


Surveyor ami Builder, 
Venaik Bhickajec. 

Suh-Assistant Surveyor 
and Builder, J. Wain wright. 
Probationer Sub-Assistant 
Surveyor and Builder, Mun- 
cherjce Cowasjee. 
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APPENDIX. 


A. 

No. 515 of 1857. 

From the Acting Deputy Assist. Quarter Master General, P.D.A. 
To Captain P. L. Hart, Engineers, on Special Duty, Poona. 

Acting Deputy Assist. Quarter Master Generals Office , P.D.A. 

Poona , 24th February, 1857. 

Sm;—In acknowledging the receipt of your letters Nos. 12 and 19, 
dated the 17th and 23rd instant respectively, I have the honour to 
annex, for your information, an estimate of the whole population of 
tile Cantonment of Poona, supposing it to be fully garrisoned, as 
follows:— 


CORPS AND DEPARTMENTS. 

Artillery, two Troops of Horse Artillery, and European 
Company of Artillery with Light Field Battery . . 
Head Quarters Sappers and Miners; three Companies. 

Two European Infantry Regiments . 

Two Native Infantry Regiments .. 

Ordnance Department . 

Bazar, Commissariat Department, Pensioners, &c. 
Staff; civilians and others unconnected with Regi¬ 
ments, non-residents 

Total.... 


Number of 


Population. 

Cattle. 

4,674 

680 

1,363 

64 

4,880 

298 

4,634 

278 

515 

32 

17,828 

1,686 

600 

150 

34,494 

3,188 


Population . 34,494 

Cuttle. 3 > 188 


Total.... 37,682 
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2. Great care lias been taken in framing- this Return, and it is 
believed it will prove correct in all particulars. 

I have, &e., 

(Signed) J. C. Coley, Captain, 
Acting Deputy Assist. Quarter Master General, P.D.A. 

(True copy) 

Philip L. Hart, 

Captain Engineers, oil Special Duty. 



33 






a 

o 

a> 

~ bo 
te b 
£ xn 
w _ 

»^ 


bn 
i— c, 
w 3 

K 'll 
^ *« 
pci t« 


>* 

•«-J 

3 

^ Q 

H '■2 

« .3 
< « 
m « 

- CO 

^ a 
a o 
»—* 

a r/T 

/^v i—< t-» 

>. a <u 

a. e£ S 

I ' M 

O ^ 'bo 

§ 'g W 

_*■■■ c rt 

H cO -g 

D, 

o 


























34 


Abstract of Twelve Years' Rain-fall at Poona , from 1845 to 1856. 


* 

Inches. 

Cents. 

1845. 

14 

78 

1846. 

25 

34 ,7 

18-17. 

20 

73'- 

1848. 

15 

52 

J840. 

33 

78 

1850. 

1.0 

47.4 

1851. 

oo 

10 

185*2. 

32 

38 

1853. 

37 

08 

1854. . 

34 

104 

1855. . 

34 

54 4 

1856.. 

10 

87 

Total. . . . 

310 

704 





The average # rain-fall of twelve years is.25*80 

Least rain-fall was in 1845, amounting* to.14*78 

The greatest rain-fall was in 1853, amounting to.37*1)8 


(Signed) Philip L. ILvut, 
Captain Engineers, on Special Duty. 













Return of the TJ eiter gauged at the Great Koudwrth Yu/Jsth, from t]>c 24th February to the 10 th June , 1857. 
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Return of the Water gauged at the hack of the Upper Kartriz Tank, from the '23rd February 
. to the dth June , 1857. 
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(Signed) Philip L. Hart, 

Camp Poona , October 23rd, 1857. Captain Engineers, on Special Duty. 







heturn of the Water gauged at the Large Nullah of the Amhcggaum Valley from the 24th February to the 

Hi ih June , 1H57. 

• • 
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- _ _ , rt „ (Signed) Philip L. Hart, 

Camp Poona, October 23rd, 1867. Captain Engineers, on Special Duty. 




General Result of the Gauging of these three Sites. 
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(Signed) Philip L. Hart, 
Captain Engineers, on Special Duty. 
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D 

Calculations to determine the Diameter of the Conduit Pipe , the 
Masonri/ Aqueduct , the Discharge through the holes in the Iron 
Tube of the Inlet Tower , and through the orifices in the sides of the 
Distributing Reservoir. 

THE CONDUIT PIPE. 

Total length of the pipe is 27,343 feet = 5 in. 1 fur. 94?, yds. 

Total fall is 80 feet. 

The discharge is 1*52 cubic feet per second. 

Inches. 

1. By Ilawksley’s formula, the diameter will be. .. . 1 T20 


2. By Beardmire’s 

ditto, 

ditto 

_10*71 

3. By De Prony’s 

ditto, 

ditto 

-13*46 

4. By De Buat’s 

ditto, 

ditto 

-10*64 

0) 

1gN/ h~ 



(2) 

0-235 

h 




(3) 

(4) 


j „ </*'?:_ 

(;>3\>y x '785- 


J 


307 ( dd— 0-1) 
s/s—h l + 1 •() 


•3 (v'rf-O-l) 


T1IE MASONRY AQUEDUCT. 

Total length of the aqueduct is 41,116 feet = 7 m. 6 fur. 65^ yds. 
Total fall is 80 feet. 

Discharge 1*52 cubic feet per second. 

Inches. 

1. By De Buat’s formula, the side of the aqueduct is. 9-96 

2. By De Brony’s formula, ditto . 9*94 

3. By formula in Weale’s Rudimentary Treatise, 

the side of the aqueduct is.10*80 

4. By formula in the Aide Memoire, the side ^of the 

aqueduct is...1T16 

5. By Tardini’s formula, the side of the aqueduct is. 13*32 
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(I) 

_ 307 (s/d— 0*1) 

V*— h t n/s + 1*C 

(2) 

S3 . 

~jT =~-(aQS + *Q 2 ) 

(3) 

s /■«■ _ J Q ‘ + V 

'V P (91*141)2 

D) 

s / -S J»‘ * * 

V c ~~ '2730 

(5) 

! h ^ h — Q n/ (t> 

v r.o 


DISCHARGE THROUGH THE HOLES IX THE IRON TUBE 
OF THE INLET TOWER. 


Q = 5*1086 d 2 T s/ II. 

Cubic feet. 

The discharge per second at the depth of 2 feet is . . T80 
Ditto ditto 4 „ 2'55* 

Ditto ditto 6 ,, 8 - 12 


DISCHARGE THROUGH THE ORIFICES IN THE SIDES OF THE 

DISTRIBUTING RESERVOIR. 


Q = 4*978 AT s/ II. 

The discharge per second at the depth 
Ditto ditto 

Ditto ditto 


Cubic feet. 

of 2 feet is . . T38 
4 „ . . T.95 

(j „ . . 2-39 


(Signed) Philip L. Hart, 
Captain Engineers, on Special Duty. 
Poona, 23 rd October, 1857. 
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Calculations of the Contents of the Distributing Reservoir, to hold 

One or Tivo Days Supply. 

RESERVOIR TO HOLD ONE Day’s SUPPLY. 

Pnp. Day Gall. 

4o.(«»u x_ 2 _xj!o = o 5 (; 58 oi eulne feet,= two days’ supply. 

— 128,410 cubic feet — one day’s supply. 

Ft. long. ft. broad, ft. deep. Cubic feet. 

Reservoir 201 y. 110 x 7 — . 154,770 

Deduct,—Two distributing cisterns, 

2 x 26 x 13 x 7 = 4,762 
,, One foot above top water, 

201 x 110 x 1 =22,1 10 

- 26,842 


Cubic feet . 127,028 

('ontents required .128,410 

Less than requirement by. 482 


reservoir to hold two days’ supply. 
Two days’ supply as above, cubic feet 256,821. 


Ft. long. ft. broad, ft. deep. Cubic feet. 

Reservoir 270 x J65 x 7 = 311,850 

Deduct,—Two distributing cisterns as above 4,732 
,, Division wall 165 n° 2 x 13 

= 139 x 7x21 . 2,432 

„ One foot above top ■water, 

270 x 165 x ] = .... 44,550 

- 51,714 

Cubic feet. 260,136 

Contents required. 256,821 

In excess of requirement. 3,315 

(Signed) Philip *L. Hart, 


Captain Engineers, on Special Duty. 
Poona , October 23rd, 1857. 

6 p 
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F. 

Caleulalions for the Cisterns of the Camp Distribution. 


Two Troops of Horse Artillery, find Euro¬ 
pean Company of Artillery, with Light 

Field Battery . 

Three Companies of Sappers and Miners .. 

One European infantry Regiment. 

Ditto ditto ditto . 

One Native Infantiy Regiment . 

Ditto ditto ditto . 

Ordnanee Department . 

Bazar, Commissaiiat, Pensioners, &c. 

Staff, Civilians, &c. 

Total 

Population 37,082 x 
Number of 


1 I> 'T' 1 ' Cattle-! Total. (ial ' ons C,lt,ic , fuct 
lation. per day. per day. 


1,0 71 

osoj 

5 

,3 d J 

107,080 

17,187'8 

1,303 

Odi 

I 

,-127 

2M,ddO 

4,581-5 

2,1 it)! 

M n; 

2 

580 

51,780 

8,311-3 

2,1 10 

1 ID, 

2 

,580 

51,780 

8,31 C3 

2,317 

i 

O 

IdOl 

10,120 

7,881-4 

2,317 

130| 

o 

150 

■10,120 

7,88-1'4 

did 

32 


dd7j 

10,010 

1,750-0 

1 7,82.s| 

1 ,085 

10, 

dll! 

300,280 

02,Odd-2 

001)1 

1 dll' 


7d0j 

15,000 

2,107-7 

3 1,101! 

3188, 

■37, 

082' 

753,0 It)! 120,000-0 


20 gallons daily = 753,0 10. 
( V sterns required . 


“T"*- J'Ve.of . Cut.ieat 

nun i-in 1 c, s _ 0 f Cisterns. jContenls of 
teniN. I Cisterns. 


Clltne t’eet 


per I >.iy . 


Two Troops of Horse Artillery, and Euro 
pean Company of Artillery, with Light 
Field Battery . 

Three Companies of Sappers and Miners . 

One European Infantry Hog-inn.nt. 

Ditto ditto ditto . 

One Native Infantry Regiment . 

Ditto ditto ditto . 


17,18 


/1 


{ 


8,:; n 

8,31111 
7,88-1 
7,881 


J 2 
l 


I j 

l 


) i 


Ordnance Department. 

Bazar, Commissariat, Pension ers, &c . 

Staff, Civilians, &e. 

1,75( 

02,015 

2,107 

I O 

If n 

II * 



Total.. .. 

120,000 

30 


/ 2d x 18 x 8 

\ 1 d x 10x8 

f 2d x 18 x 8 
\ 1 d x 10x8 
J 2d x 1 S x 8 
) 1 d x 10 X 8 
f 2d 18x8 
1 .> x 10 x 8 
f 2d x 1 S x 8 
i Id x 10x8 
/ 2d x 18 x 8 
1 Idx 10x8 

1 d X 10x8 
I8 X S 
10x8 
V.ilnilni Tunis. 

1.5 X 10x8 


l|f2dx 
- i l->x 


\ Id, 100 
J E200 

\ 3,000 
J 1,200 
7,200 
1,200 
7,200 
1,200 
1 7,200 
J 1,200 
\ 7, 200 
J 1,201) 
2,100 
! 30,000 
2,100 
20,800 


2, dOO 


121,600 
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In all, cisterns, thirty-six in number, of the folllwing sizes, will be 

required :— 

Cubic feet. 

Large 24, each 25 x 18 x 8 — .... 

80,400 

►Small 12, each 15 x 10 x 8 = .... 

14,400 

Contents of the Malcolm Tanks'*. 

20,880 

Total . 

121,000 

Actual requirements . 

120,900 

In excess.-. 

700 


(Signed) Philip L. Hart, 
Captain Engineers, on Special Duty. 
Poona, October 23rd, 18A7. 


G. 

List rff the different. Lengths of Piping which will he required for 
the ('amp Distribution, from the Distributing Reservoir to the. various 


Cisterns, as actual!g chained on the ground. 

Fee t. 

From Distribution Reservoir to Hospital old Euro¬ 
pean Barracks. 3-30 

From the above to the proposed new Artillery Hos¬ 
pital . .972 

From the above to the proposed new Artillery 

Pateherry. 900 

From the last to the centre ol’ one of the sides Horse 

Artillery Horse Lines. I,d00 


* Calculation of the contents of the Malcolm Tanks:— 


Depth. Length. Width. Cubic feet. 

4-583 x 03-66G x 29 /5 =. 8,6.80-493 

4- 583 x 63-708 x 29*833 .. 8,710-453 

5- 833 x 10 x No. 2 x 29-75 .. 3,470-635 


Total. 20,861-581 


By another calculation.... 20,866«0 
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Feet. 

Ytottl the last to the front of Horse Artillery Offi¬ 
cers’ Lines . 1,180 

From proposed new Artillery Patclierry to Horse 

Artillery Barracks . 870 

From Hospital old European Barracks to centre of 

new Wanowree Barracks. 1,400 

From the last to the front of new Patclierry. 900 

From the Iasi to Native Infantry Lines. 3,200 

From Native Infantry Lines to Native Infantry 

Hospital . 700 

From Native Infantry Lines to centre of Native 

Infantry Lines. 900 

From the last to the flank of Native Infantry 

Lines .1,047 

From the last to the Tent Lascars’ Lines. 1,200 

From the last to the Hospital Ghoreporee Barracks. 2,700 
Branch to the front and rear of the Ghoreporee 

Barracks 1000 + 800 . 1,800 

From Distribution Reservoir to opposite Compound 

No. 90 . 1,300 

From the last to the Solitary Cells. 2,300 

From the last to the Camel Lines 1,930 4-700. . . . 2,090 

From the Solitary Cells to the Commissariat Com- 

pound . 1,400 

From the last to corner of Compound No. 54 .... 908 

From last branch to near the old burying ground. . 1,100 

From the last to the Malcolm Tanks. 1,374 

A branch from the above branch 400 + 050. 1,050 

From Compound No. 54 to Compound No. 31. . . . 1,460 

From ditto to Bazar Guard. 1,200 

From Bazar Guard to West Street. 790 

From Compound No. 31 to Arsenal Compound . . 1,190 

Branch from the last to the front of Mr. Partridge’s 

shop. 890 

From Arsenal Compound to between Hospital Na¬ 
tive Infantry and the Executive Engineer’s Office 
Compound . 1,300 
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Feet. 

From last to the Sappers and Miners’ Lines. 2,420 

From Arsenal Compound to the corner of the Gym 

Kliana. 1,800 

hrom the last to the Bund Road corners of His Ex¬ 
cellency the Commander in Chiefs Compound. . 2,100 

hi'om corner of Gym Kliana to open space near 

Compound No. 1.0 . 1,000 

From Compound No. 10 to the rear of the Revenue 

Commissioner’s Office. 1,100 


Total length in feet .... 47,171 

Or in miles, yards, and feet . . 8 m. 1,048 yds. 2 ft. 

(Signed) Pinup L. Hart, 
Captain Engineers, on Special Duty. 

Poona , October , 1807. 
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POONA DIVISION-PUBLIC WORKS. 


CIVIL. 

Estimate framed by Captain P. L. Hart, of the Engineers, on 
special duty, of the probable expense of supplying the Poona Canton¬ 
ment with water from the Ambeygaum Valley. Estimate framed 
agreeably to instructions contained in the Government Resolution, 
under Mrs Secretary Hart’s Memorandum No. 1 GO, of the 17th 


January, 1857. 

Rupees. 

1. Embankment. 1,52,00*4 

2. Waste weir. 10,517 

5. Artificial cut to carry off first Hoods. 24,051 

4. Inlet tower and filter. 12,172 

5. Gangway. 0,082 

0. Masonry aqueduc‘ and tunnel . 1,14,000 

7. Iron conduit pipe and tunnel. 1,85,434 

8. Distribution reservoir, for two da\s’ supply . . 30,834 

0. Distribution reservoir, for one day’s supply . . 22,500 

10. Camp distribution . 1,03,400 


m GENERA I. DESCRIPTION. 

The general description of the scheme now submitted is as follows :— 
The construction of an earthen dam across the gorge of the valley 
near the village of Upper Ambeygaum, 1,270]; feet in length, its 
greatest height above the bed of the stream being 50‘80 feet. From 
the reservoir so formed the water will he led, by either an iron con¬ 
duit pipe, or masonry aqueduct, whichever inay be considered the 
best and most economical, to the most, favourable point for crossing 
the small plateau of the spur dividing the Kartriz and Ambeygaum 
valleys. Through this portion a tunnel will be driven 2,78 It] feet, 
long, opening at th% head of the Duncowree Valley. The course then, 











47 


for either pipe or masonry aqueduct, will be down this little valley 
for some short distance. If by an iron conduit, pipe, it will run 
almost straight to a distributing reservoir, to contain either one or two 
days’ supply, near the solitary cells in the Camp of Poona ; if by a 
masonry aqueduct, before reaching the mouth of the Duneowree 
Valley, it will branch off, running slightly up the Kartriz Valley, 
crossing the aqueduct,, round under the village of Bee hoe \\ arree, 
and thence following the sinuosities of the hills to ihe distributing 
reservoir above mentioned, from which water can he delivered by 
gravitation to every part of the Cantonment, wherever required. If 
)>v a masonry aqueduct, the, length will he 7 m. (ifur. ()“>?. yds.; if by 
an iron pipe,- it will he o m. 1 fur. 94.'. yds., the total fall from the 
bottom of the main reservoir to the Camp distribution reservoir 
being 802o feel. The distributing reservoir, as above observed, will 
cither contain one or two days’ supply, and from it the water will he 
conveyed, by iron pipes of four and five inches diameter, to cisterns 
corresponding in number and capacity with the wants of the locality, 
witli a stand-pipe, at, each cistern, the pipes always remaining charged. 
Plans Nos. 1 and 8 show these works. 


UM BANKMKNT. 

The site occupied by the embankment, the details of which are 
shown in the Plan No. 2, to he cleared of all loose soil or soft rock, 
so that it may rest on the solid soil or clay, to tin 1 average depth of 
one foot over the whole surface so occupied ; and on approaching the 
hill sides at each end, the ground to be regularly stepped or leached, 
in order that ibese portions may rest on a fair and horizontal base. 
An excavation for the trench intended to receive tin* puddle to he 
taken down to such a depth as will enable the puddle to rest either 
oil solid rock, or on such a permanently secure base as will ellecfualiy 
prevent all leakage of water. The trench w ill also he stepped into 
the hill sides, in order that the puddle may have a fair hearing 
to rest on. The dotted line coloured yellow in Plan No. 2 shows 
the probable depth that the puddle trench will require to he 
excavated, and was ascertained from pits sunk at certain distances 
apart throughout the whole length of the embankment. The treneh 
to be filled in with clay, well watered, in layers of six or eight inches in 
depth, and each layer to be well worked up with the feet. Particular 
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care must be taken to ensure its thorough consistency throughout, 
by always keeping the surface left well watered, so as to obtain a 
thorough junction with the next layer it may receive; this must extend 
throughout the whole puddle wall. It is to be eight feet wide at top, 
carried up to the summit of the embankment, and increasing in width 
at the rate of four feet for each ten feet of depth. All stones of more 
than half a. pound weight, or other extraneous matter than good plas¬ 
tic clay, to be rejected, and all lumps and clods to be broken up and 
pounded, before being worked into the trench. There must be a 
uniform consistency throughout in this portion of the work, and no 
joints, seams, or cracks of any sort or description whatever allowed. 
The puddle wall and embankment, to be carried on simultaneously, 
and no one portion of the puddle allowed to rise above the adjoining 
portion of the embankment. 

T1 te embankment to he twenty feet wide at top, with a slope on 
the inside of 3 to 1, and on the outside of 2 to 1, formed of the mate- 
rials to be found close at band ; the best or most clayey portion to be 
put in the middle next to the puddle wall on the upstream side, and 
the least clayey on the outside half of the embankment,. All stones 
exceeding three inches in diameter to be rejected. The embankment, 
to he formed in parallel 1 tyers of about nine inches in thickness, 
inclining from both faces towards the puddle wall at a slope of 1 in 
10. Each layer to he well watered, and pounded with wooden ram¬ 
mers, so that it may he thoroughly consolidated, the layers being 
kept of a uniform thickness throughout. The internal slope, the top, 
and for a length often feet of the external slope of the embankment, 
to be covered with dry stone pitching set carefully by band, each 
stone oil its end, two feet in depth, and resting on a bed of (jmirry 
shivers and broken stone, nine inches deep. The stones of which 
the pitching is formed to he of a general uniform thickness through¬ 
out, not tailing to a point, but with a fair, but rough, bed through¬ 
out the whole depth of two feet, and resting on an end similar to the 
iaee ; tile interstices to Ik; carefully filled in with stone chippings. 
The face of this rough stone pitching to have an even and true 
surface throughout, and not to have that wavy appearance which bad 
work would denote. r lhe surface to be as even as a well-built rubble 
masonry wall. A small rubble masonry wall to run along the foot 
of the internal slope (see Plan No. 2), the too being on a level with 
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the ground, for the rough stone pitching to ahut against. This wall 
will tend to prevent any uneven settlement of the pitching, and pre¬ 
serve for it a true and even face. 


THE WASTE WEIU. 

A waste weir to he carried round the eastern end of the embank¬ 
ment, as shown in Plans Nos. 3 and (>, by an excavation in the solid 
ground 841 feet in length, and 100 feet in breadth, communicating 
with the “artificial cut to carry olf the first Hoods” at its lower end 
The side slope s of this channel have been calculated at ^ to 1, hut, 
as the excavation throughout will most probably be in moorum, so 
large a slope will not he necessary; a deduction has consequently 
been made in the estimate of 25 per cent, from the solid contents. 
At the lower end of the waste weir, a masonry apron, with dwarl 
walls on each side, is to he buil^ to prevent the water working a chan¬ 
nel for its'lf between the masonry of the apron and the adjoining soil. 
The foundation of the apron to be of uncoursed rubble masonry, with 
a rough slab pavement set on end in lime above it, two feet thick. 
The cross walls, at the upper and lower end of the apron, to he sunk 
below the foundation, to prevent the water from undermining it in 
anv way. 


AUTIFJeiAI, CUT TO CARRY OFl' THE FIRST FLOODS. 


'Hie artificial cut is shown in Plans Nos. 3 and (> in detail. It is 


to he 7,900 feet in length, with a breadth at ba-e of 40 feet, side 
slopes calculated at ,] to 1, but the same deduction to he made, on 
the account above stated. On leaving the bed of the Am hey gaum 
Nullah above the dam it runs for a length of 2,73.9 feet with a fall 
of 4‘92 inches per 100 feet; for 1,015 feet with a fall of 1‘85 inch to 
100 feet; for 1,842 feet with a fall of 0'81 inch to 100 feet; for 715 
feet with a fall of G'29 inches to 100 feet, joining the stream again 
behind the embankment with a fall of (r97 inches to 100 feet, in a 
length of 987 feet. This cut, crossing the three tributaries of the 
main stream, will require three small masonry dams to be built at 
(he points of intersection, in addition to one across the main Nullah, 
at the point the artificial cut leaves it. The foundations of these 
dams to be carried down to the solid rock, to be built of uncoursed 
rubble masonry; the breadth of the dam at bottom to be of a thick- 
7 p 
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ness equal to the height, and the top to be half the thickness at 
bottom, all to be built of uncoursed rubble masonry. Openings to be 
left in each, to enable the clear water to feed the reservoir after the 
first heavy monsoon muddy floods have passed off. For a further 
description, see paras. 40 to 49 of the Report accompanying. 


ITSLET TOWER AND FILTER. 

The details of this work are shown in Plan No. 5. The founda¬ 
tion of the inlet tower to be carried down 13 feet below the bed of the 
Nullah, or for such a further depth as may be found necessary, until 
a good foundation or solid rock bo reached. On the foundation so 
excavated, a layer of bit on to be laid over the whole extent (33 feet 
square), two feet deep, and on this a half-spherical invert to be turned of 
roughly-dressed stones, two feet deep, set in lime in concentric circles, 
having an inner diameter of 13 feet. • The work on the outside of the 
invert to be brought up in eight circular offsets of one foot in depth, and 
decreasing half a foot in breadth, of coursed rubble masonry, leaving 
the foundations at top *5] feet thick, on which the walls of the tower 
rest. Openings to be left in the foundations and walls, as desciibtd 
previously, in para. 53 of the Report accompanying. On this half- 
spherical invert, the walls of the tower are to be carried up to a height 
of GO feet, 5 feet thick at bottom, and 2^ feet thick at top, of coursed 
rubble masonry faced with cut-stone on both sides, particular care to 
be taken in the beds and joints, which are to extend-at least one foot 
into the walls, and to be very close and fine, so as to secure a water¬ 
tight junction. At a height of about 15 feet above the foundation of 
the tower, there is to be a domed floor, set in concentric rings, of 
cut-stone masonry; the space included between the invert and this 
domed floor is the filter, the bottom part to be filled with amyg¬ 
daloid/ and the upper portion with layers of coarse and fine sand. 
To communicate with the plugs in the iron tube, a circular staircase 
of roughly dressed stone, each stone to be well tailed into the walls of 
the tow r er, runs from the top of the tower to the domed floor. An 
iron tube, 3 feet in diameter, passes down the centre of the tower. 


* A Scotch engineer, Mr. Thom, of much experience in works of this nature, found 
this species of friable trap rock, which abounds in the Deccan, the best substitute for 
animal charcoal, which is one of the most perfect filtering media. 
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ami through the domed floor, provided at every two feet with spouts 
six inches in diameter, into which the wooden plugs are inserted for 
the supply of the tube, and winding spirally round it, to allow of 
their being easily closed or opened from the steps. A cut-stone cor¬ 
nice runs round the top of the tower, above which the walls are carried 
up 10 feet high, of coursed rubble masonry, with circular openings on 
three sides, covered with a teak-wood roof and double tiles. For any 
further particulars regarding this work, reference is requested to para. 
53 of the Report accompanying, in which it is fully described. Ties 
of iron passing through the walls of the tower may, probably, be 
required to keep the tube firmly in its position; hut, as the water in 
the upper part of the tower will always retain the same level as that 
outside, its pressure alone will probably he sufficient for this purpose. 
This subject is mentioned to show that it has not been lost sight of, 
though it is not thought necessary to provide for it in the estimate. 


GANGWAY. 


The foundation of the gangway pier, to he taken down to a depth 
of 10 feet, or such further depth as may be found necessary until a 
solid foundation is reached (Plans Nos. 2 and 4 show the details of 
this work), and to be filled in with rubble masonry. The superstruc¬ 
ture to he carried up in three offsets of 19.], 20, and 17 feet respect¬ 
ively, of coursed rubble masonry, the thicknesses of the pier being 


respectively 0, 5, and 4 feet, in each division of its height. The pier, 


or abutment in the embankment, which will not be built until the 


lower portion has thoroughly consolidated, to be 12 feet in hei ght, with 
a thickness of 4 feet, of coursed rubble masonry. The trusses of the 
gangway to he constructed of well-seasoned teak, procured for the 
most part from Bombay, free from cracks and knots, the Deccan 
timber not a Hording the length required. The castings to he clean 
and sound, and the wrought-iron work executed in a true and work¬ 
manlike manner, particularly the cutting of the threads of the screw- 
bolts and nuts, which are to be sharp and clean, with an even and true 
hearing for the nuts. All the joints of the wood-work to be close and 
truly fitted. The tongues between the timbers of the upper and 
lower chords to he of well-seasoned babool-wood, closely jointed. 
For further particulars of this work, see the description of it at para 
55 of the Report accompanying. 



MASONRY AQUEDUCT AND TUNNEL. 


The total length of the masonry aqueduct, from the inlet tower to 
the distribution reservoir in the Camp, is 41,11G feet, or 7 miles (i 
furlongs 65 J yards, divided into the following portions (Plans 
Nos. 7 and 8 contain the details of this work) :— 


From the inlet tower to the mouth of th 
tunnel on the Am! >eygaum side, the gene¬ 
ral section of the aqueduct is that shown 
at Fig. I, except for a short distance 
where the aqueduct passes under the 
embankment (335 feet in length). Fig. 
2 shows this section : it is precisely simi¬ 
lar to that above, with the exception of 
the top being arched over, to prevent 
the weight of the embankment from 
crushing it in, which might probably 
occur with a section like Fm. 1. 

O 

The section of the tunnel is similar to 
Fig. 3, of sufficient size to allow of two 
men driving it; where the tunnel joins 
the entrance shnf'ls Nos. 5 and 8 (of 
Plans 7 and 8) a small extent of the 
length at the junction will probably re¬ 
quire revetting, as shown in Fig. 4. . .. 

Fig. 5 is the section of the aqueduct be¬ 
tween chambered shafts Nos. 1 and 5 
of Plan No. 8, viz. that portion of it 
which descends the Duncowrce Valley.. 

On account of the considerable fall, and 
the probability that a large quantity of 
water can be stored in this part of the 
aqueduct during the hot weather, it has 
been made of a larger and stronger 
section. It is highly probable that 
there will be no necessity, in many 


Length. 


Inclination. 


Feet. 
4,7291 


Inch. .Feet. 
± to 100 



Level. 
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| Length. 

^ Inclination. 

parts, for either a masonry sill or side 
walls, as the excavation will be in rock; 
it has, however, been considered best to 
provide for it in the estimate. The same) 
remark will apply to the aqueduct, 

Feet. 

Feet. Feet. 

having sections similar to Figs. 1 and 2. 
From No. 1 chambered shaft to the distri- 

1,397 

1-81 to 100 

bution reservoir in the Camp, the section 
is similar to Fig. 1, which is the general 
section of the aqueduct throughout, it 
only having been departed from in the 
places where it has been considered as 


Inch. Feel. 

actually necessary . 

29,038 

■j to 100 


( Fig. 1.) Tliis part of the aqueduct to be constructed of coursed rubble 
masonry, with slab-stones set in lime for the sole and top of the aqueduct. 

(Fig." 2.) That portion passing under the embankment will be 
built in a similar manner to the above, with the exception of an 
arched head instead of a flat one. 

(Fig. 3.) The section of the tunnel will be as shown in this figure, 
excepting those parts adjoining the entrance shafts, marked Nos. 5 
aud 8 of Plan No. 8, which will be revetted with coursed nibble 
masonry, for a distance at the junctions of 20 feet (see Fig. 4). The 
two shafts at the mouths of the tunnel, and the air-shafts, will be 
built of coursed rubble masonry. 

(Fig. 5.) This section of the aqueduct will be constructed of 
coursed rubble masonry, the chambered shafts (Nos. 1, 2, 3, and 4) 
being of the same construction, but faced with cut-stone on the inside. 

The trench for the aqueduct to be half filled in with the soil exca¬ 
vated from it, when that part of the work is finished. 

IRON CONDUIT PIPE AND TUNNEL. 

The iron conduit pipe leaves the inlet tower for a length of 4,729] 
feet, at a slope of a quarter of an inch to 100 feet to the mouth of 
the tunnel, through which it is laid level for a length of 2,781^ feet. 
It then descends at a slope of 0‘84 foot to 100 feet, for a distance of 
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2,570 feet, to tho chambered shaft (No. 3) covering the spring, shown 
in Plans Nos. 7 ami 8. The water entering one compartment of the 
shaft is discharged into the other, from the bottom of which the pipe 
proceeds, with various rises and falls, to the distribution reservoir in 
the Camp, the head of water to overcome which is 31 feet. For a 
further description of this portion of the work, see paras. 50* and 57 
of the Report accompanying; Plan No. 7 showing the details, and 
Plan No. 8 a longitudinal section of the conduit pipe, from the bed 
of the Nullah at Ambeygaum to the distribution reservoir. 

DISTRIBUTION RESERVOIRS (TWO AND ONE DAY’S SUPPLY). 

Details of these works will be seen in Plans Nos. G and 7. The 
foundations of the retaining walls to be of uncoursed rubble masonry, 
faced with cut-stone on the inside. Idle foundation of the surround¬ 
ing wall of the reservoir to be of the same construction as the above; 
the superstructure to be built of coursed rubble masonry with a cut- 
stone coping, and to be furnished with two strong teak-wood plank 
battened doors. The space between the foundations of these two 
walls, particularly to tho sloping portions on the north side, .and the 
lower parts of the east and west ends, to be filled in with earth in 
regular layers, well rammed, to prevent leakage. Tho bed of the 
reservoir throughout to be paved with cut-stone. In the event of this 
head of water being made use of for flushing sewers or drains (to 
be hereafter built throughout the Cantonment), two sluices will be 
required; they have not been included in the estimate, as they do 
not properly belong to the water supply of the Camp. For further 
particulars regarding these works, see paras. G2 and G3 of the Report 
accompanying, and letters hi and F of the Appendix to it. 


(’AMP DISTRIBUTION. 

The retaining walls of the cisterns to be built of coursed rubble 
masonry, with a cut-stone facing on the inside; a parapet wall of cut- 
stone to surround the cistern at the top. The bottom of the cistern, 
and the part surrounding the parapet wall at top, to be paved with 
cut-stone. The iron pipes conveying the water from the distributing 
reservoir to lie of the kind usually denominated socket-pipes; to he 
perfectly sound, and free from honeycombs or other defects in the 
casting, with a stand-pipe and stop-cock provided for each cistern. 
The details of the Camp distribution are shown in Plan No. !). 
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No. 1.—THE EMBANKMENT. 

MEASUREMENTS. 

Stepping the Embankment into the Sales of the Hill. 


PLAN No. 2. 
(right side.) 


1st Portion . . . 

2nd 

do. 

3rd 

do. 

4 th 

do. 

5th 

do. 

6th 

do. 

• 

7th 

do. 

8th 

• 

• do. 

9th 

do. . . . 

10th 

do. 

11th 

do. 

12th 

do. 

13th 

do. 

14 th 

do. 

15 th 

do. 

16 th 

do. 

17th 

do. 

18th 

do. 

19th 

do. 


(left side 

1st Portion . . . 

2nd 

do. 

3rd 

do. . . 


No. 

Length. 

Breadth. 

Depth. 

1 

9-5 

23-41 + 2(* 

1-25 

2 

n 

1 

10 

un-85 +-US-24 
-> 

1-25 

• » 

1 

10 

no-oii+jc-nf) 

2 

1-25 

2 

1 

10 

nrt 117 + 30-20 

o 

1-25 

2 

1 

10 

37-08 4-33-67 
•» 

1-25 

£ 



% 

1 

10 

40-40 4-37-08 

2 

1-25 

1 

10 

43-9 + 40-40 
’ f 

1-2,> 

' 2 ' 

1 

10 

58-ui +11-:) 

<i 

107 

2 

1 

10 

73-02+-58-01 

1-07 

2 

1 

10 

88 95+ 73 92 

2 ~~ 

1-07 

2 

1 

10 

liR-no+s-i-m 

-- 

2 

~2 

1 

10 

108 97 + 98-00 

2 

3 

2~ 

1 

10 

118-08+108-07 

2 

3 

2 

1 

10 

134-15+118-08 

2 

a 

2 

1 

10 

135-15+ 150-15 

2 

5 

*2 

1 

10 

150- (5 + 108-52 

3 

a 

1 

10 

108-52+171*36 

2 

1 

2 

1 

10 

171-30 + 181-78 
n 

2 

2 

1 

10 

181-78+11)9-75 

2 

4 

2 

1 

9-25 

20-0+33-J4 

4> 

155 

O 

1 

10 

33-44+40*88 

2-5 

2 

2 

1 

10 | 

40-88+00-32 

2 

2-5 

'2 


Solid Feet. 

128-97 
157-15 
178*46* 
199-78 
221-09 
242-40 
263-71 
429-23 
554-56 
679-98 
939-55 
1,559-47 
1,709-62 
1,905-97 
3,645-00 
2,437-27 
849-70 
1,765-70 
3,815-30 

185-37 

50200 

67000 
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Stepping the Embankment, into the Sides of the llill —( continued ). 


No. Length. Breadth. 


Solid Feet. 


4th Portion. 

5th 

do. 

0th 

do. 

7th 

do. 

8th 

do. 

9 th 

do. 

10 th 

do. 

1 A til 

do. 

12th 

do ..... t-. .. . 

13th 

do. 

14th 

do. 

15th 

do. 

10th 

do. 

Total solid feet stepping t 

Stripping Loose Ea 

FLAN No. 2. 

( 

FROM THE LEFT.) 

1st 

Portion. 

2nd 

do. 

3rd 

do. 

4th 

do. 

5th 

do. 

6 th 

do. 

7th 

do. 

8th 

do. 


00-32 + 73-70 

3-3 

2 

a 

73-70+87-20 

3-5 

2 

2~ 

87-20+100-05 

325 

•j 

O 

100-05+122-52 

4 

2 

a 

122-32+114 39 

4-5 

2 


144-30 + 100 2 6 

4-5 

a 

a 

100-20+188-13 

4 5 


o 

188-1.1 + 210-00 

3-5 

2 

2 ~ 

210-00+219-85 

1-5 

2 

3 

219-85 + 220-70 

0-5 

2 

2 

229-70+ 2.40-53 

2 

2 

"a 

230 55+249-40 

2-5 

' 2 

2 

240-40 + 250-25 

2 

^ ■ 

a 


1,173 20 
1,40840 
1,043 08 
2,231 70 
3,002 73 
3,494 81 
3,980'88 
3,483 03 
1,011 93 
501 93 
2,340 25 
3,055 93 
2,543 25 

53,584-00 


No. Length. Breadth. Depth. Solid Feet. 


58'5 250 25 +278-00 1 

o A 

lift 278-90 + 335-80 -| 

fj 335-80+ 311-25 f 

"a 1 

18" 5 311-25+ 3)9-00 1 

il 

2 

310-30+31 4*05 -. 

14 2 1 

31 *-95 4-295-93 j 

40 2 

295-05+202-45 1 

2 * 

68-5 | 202-45+ 270-25 | , 

2 1 


15,740-88 
35,052-00 
1,94115 
5,832-58 
10,148-00 
4,270-30 
11,768-00 
19,477-97 
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Stripping Loose Earth from the Led of the Embankment ( continued ). 

1 No. I Length. I Breadth. I Depth. I Solid Feet. 


9th Portion. 1 

10th do. 1 

11th do. 1 

12th do. 1 

L 3th do. 1 

14th do. 1 

loth do. . 1 

10th do. 1 


17th do. 
1 St h .’do. 


35*5 

47-5 

53-5 

40-5 

11 

24 

88-5 

9 

72-0 

9-o 


19th do. 1 |114 

20th do. 1 I 57 


127<;-25 + 27m-03 

1 


‘j7M-a-i+2«fW!a 

1 

O 

2HB fl.-j + mvi.'f 

1 

•) 

20,V].') + 20l-7'> 

1 

294 *7.i+ 300*00 

l 

30fi-rti)+2K'<-r,r> 

1 

o 

3«> , ->.)+270-R3 
.. | 

1 

27:iS". +-2M0* t.1 
.» 

1 

*> 

1 

2.'i0-sri + 243-10 

1 

2 

sw-w+aio-Hs 

1 

o 

219*85+ 199*75 

1 

a 


9,838-82 
13,41102 
15,503*15 
13,695*17 
3,307*42 
7,153*80 
25,195*95* 
2,458*35 
18,946*80 
2,390*43 
26,405*25 
11,958*60 


• » r 

Total solid feet stripping- earth from the heel of the 

embankment . 255,162*84 


Excavating Foundation, for the Dwarf Wall for the Pitching to 

abut against. 



No. 

Length. 

Breadth. 

Depth. 

Solid Feet. 

Dwarf wall at the foot of 
the embankment, up¬ 
stream side . 

1 

1,377*38 

3*66 

4 

20,164*84 


Total solid feet of excavation for dwarf wall at the foot 

of the embankment, upstream side. 20,164*84 

8 p 
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Excavating Trench to receive the Puddle. 



PLAN No. 2. 

No. 

Length. 

Breadth. 

Depth. 

Solid Feet. 

(from the left.) 











1 ct Pnvtinil . 1 

1 

11 

8 + 8-87 
"'2 

5-0 

1 ‘ 

463-92 

2nd 

■3rd 

4 th 

5th 

6 tli 

7th 

do.. . 

1 

24 

8-87 + 11-51 
" '2 

5*0 

T 

1,224-60 

. 

1. 

25*5 

11 ■514 1 MO 

2 

5 0 

T 

1,656-86 

do .......... 

1 

125 

11*45+16*68 

2 

50 

~r 

972-81 

do. 

1 

oo 

lfi-fi* fan-74 

" o 

r.-o 

T~ 

2,058-10 

do. . 

1 

18-5 

20-74 + 2367 

2 

5-5 4- 5 

o 

2,156-66 

do . mm- - - - 

1 

1725 

23-fl7 + 2t-iii 

2 

• 6 + 7 , 

o 

2,578-31 

8th 

do ... 

1 

28-5 

21*16 4-27 14 
■» 

7'0 

1 

5,117-17 

t 

9 th 

do. .. 

1 

58-5 

27-1 i + 28-71 
*> 

7 f 9-5 

13,477.-30 

10th 

do . 

1 

116 

28-71 +28-811 

2 

0-7 + 12-5 

O 

36*729-66 

nth 

do.. 

1 

6 

28-83 + 31-31) 
o 

12 5 + 10 5 

o 

2.075-52 

12 th 

do . 

1 

18-5 

31 30 + 31*01 
~ *» 

30 5 + 0 5 

2 

5,849-70 

13th 

do. 

1 

32 

31 oi+3i-r,n 

9'5 +11 
.) 

10,418-92 

14 th 

do. 

1 

14 

31-.'.0 + 30-07 

11 + 14 5 

2 ~~ 

5,503;15 

15 th 

do. 

1 

40 

30-07+2!)-7!) 

14-5 + 15 

17,658-70 

10th 

do . . . 

1 

68-5 

29 79 + 28-50 

2 

15 + 19 
‘ 2 " 

33,939-35 

17th 

do .. 

1 

35-5 

28 50 +28-34 

10 + 18-5 

19,016-90 

18th 

19 tli 


1 

1 

47-5 

53-5 

46-5 

11 

24 

88-5 

9 

28-64+29-33 

18-5+17-5 

24,782-17 

U.U. 

do. 

2 

20-33 + 30 01 

17-5+15 

25,794-35 

20th 

do . 

1 

30-01 +29-98 

15 + 15. 

20,921-51 

21st, 

do. . 

1 

20-08 + 30-02 

15 + 12-5 

4,605-56 

22nd 

do . 

1 

30-02 + 29-50 

12-5 + 10 

10,342-08 

23rd 

do . 

1 

2 

29*56 4*28-78 

10+14-5 

39,368-56 

24th 

do . 

1 

28 78 + 27-71 

14-5 + 10 

3,876-62 

25th 

26th 

Ho , 

1 

1 

70 

27-71+27-1P 

26 + 14*5 

30,134-61 

do . 

9 

9-5 

2 

27-18 + 25-87 

2 

2 

14-5 + 17 

2 

3,968-80 
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Excavating Trench to receive the Puddle — (continued ). 





No. 

Length. 

Breadth. 

Depth. 

Solid Feet. 

27th Portion . 


1 

114 

25*87 + 23*98 

17 Hl-5 
•> 

40,490*06 

28 th 

do. 


1 

57 

23*98 +22*38 

*» 

11*5+ 10 

2 

14,203*54 

29th 

do. 


1 

15 

22*38 + 20*22 

10+12 

y 

3,514*50 

30th 

do. 

.... 

1 

19 

20*22+ 19*70 

l-’ + H 

n ' 

3,798*10 

31st, 

do. 

• ■ ■ • 

1 

20-5 

m-re+n, •'!« 

8 

T 

2,901*84 

32nd 

do. 

• ■ • « 

1 

34‘5 

iitno+m-.-.i 

<» 

J; + ™ 

i> 

3,477*98 

33rd 

do . 

.... 

1 

30 

13-51 + 11-11 

5*5 

T 

2,031*15 

34 th 

do . 

■ ■ • • 

• 

1 

71 -5 

11-11+8-0 

55+Z 

•> 

4,209*89 

Total solid feet, exeat 

-ating trench to receive the 

puddle 


in i 

*arth, pebbles. 

and water 




3.99,418*50 


Building 1) 

warf Wall for Pitching to abut against. 




No. 

Length. 

Breadth. 

Depth. 

Solid Feet. 

Footing . 

• • • • 

1 

1,377*38 3* 06* 

1 

5,041*21 

Wall, 

1st portion . . 

• • * • 

1 

1,377*3}' 

it 2*00. 

1 

3,003*83 


2nd do. 

• ■ ■ ■ 

1 

1,377*38 ^ 

o 

0,418*59 


Total solid feet of building dwarf wall for the pitching 


to abut against, of uncoursed rubble masonry. 15,123*63 

Filling in Puddle Trench with Clag. 

No. Length. Breadth. Depth. Solid Feet. 


Same as the excavation 

above. 3,9.9,418-50 

Total solid feet of filling in puddle trench with elay.... 3,99,418*50 
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Constructing Puddle Wall of Embankment, above the Trench filled 

in with Clog. 


]>t 

Portion 

2nd 

do. 

drd 

do. 

4 Mi 

do. 

5»h 

do. 

’ll li 

do. 

7th 

do. 

3th 

do. 

3 th 

do. 

10th 

do. 

J1 th 

do. 

12th 

do. 

13th 

do. 

Nth 

do. 

loth 

do. 

lflth 

do. 

17 th 

do. 

1.3 th 

Mo* 


No. 

i 

i Length. 

! Breadth. 

Depth oi- 
Height. 

Solid Feet. 

1 

11 

«- J 7+S 

1 o "T 

2*18 

38*58 

1 

24 

|llfl4 + ^ , h R7+« 

8*87 + O'18 
2 

1.20(1*33 

1 

25*5 

! 14 15+8 11*54 + 8 

2 ‘ 2 

! Ifi*l5+ s *7 

3,34(1*07 

1 

12*5 

1 i* 

16 (N + S 14* 15+8 

O i o 

1 41 

21*72+10*13 

1 7 

2,787*23 

1 

oo 

2H*71 + H^_ lfi*fl,« + a 

1 “ 

'-n -an+ 2i .7s 

7,8(13*70 

1 

18*5 | 

en-ii7+B an-: i+r 
a 1 If 

[oo-ia + m-a.-, 

* 3,322*75 

1 

i 

17*25! 

24*10+3 23 07 + 8 

2 'J 

1 

1 

J-10 4 +:m*i8 

10,352*8(1 

1 

28*5 

27*11 + 8 + . 

4) ” 1 " »> 

47*85 + 10*4 

21,158*48 

1 

58*5 

*8*71 4*8 , 27-1 1 + 3 

1 

;.71*7S + 47*8.7 

52,345*31 

1 

11(1 

28*8f| 4- h 28*71 + 

o 4> 

1 / * 10+51 / 8 

110,213*37 

1 

(1 

31*30+8 2a *0+R 

58*25+57* l(i 

2 

(1.532*21 

1 

18*5 1 

3)*oi ha , .ii-io+s 

21,042*77 

*2 ' w 

511*80 4-58*2.) 

*> 

1 

32 

31 * 50+8 smu+r 

o ‘ 5 ' 

.’.8 99 + 50*81! 

37,808*50 

1 

14 

2 

30*<r+s oi ,vi+s 

>5*10 + .48*00 

15,517*03 

1 

40 

20*70 4-H j 30*07+8 

m o i »> 

S4*40+5.VI9 

41,001*02 

1 

68*5 

QH 5+8 20-79+H 

2 1 2 1 

51*25+51*4! 

07,262*08 

1 

35*5 

28*04+8 28*5+8 

2 ' -2 

51*01 +51-2/J 

33,384*11 

♦ 

i ! 

, _ „ I 29*55+8 . aa-oi + Rj 

47*5 | 2 +** 3 - ! 

55*55+51* 

40,106*88 



















Constructing Puddle Wall , fye.—(continued.) 


19th Portion 

20th 

do. 

21st 

do. 

22nd 

do. 

23rd 

do. 

24 th 

• 

* do. 

25th 

‘do. 

261 h 

do. 

27th 

do. 

28th 

do. 

29th 

do. 

30th 

do. 

31st 

do. 

32nd 

do. 

33rd 

do. 

34th 

do. 


N T o. 

Length. 

Breadth. 

Dejith or 
Height. 

Solid Feet. 

1 

53-5 

no oi +n 

, sn-nn+H 

f — .7- 

r.-m+'S'vnn 

54,595*69 

1 

46-5 

20*98 P 8 

^ no i'H-H 

• » 

i-nn+.w-iin 

48,577-27 

1 

11 

9,0 0 .> 8 

, 20*984-8 

r-.Tj+ni-i.-) 

•j 

11,871*14* 

l 

24 



.'Hu + -.7 si 

25,520-61 

] 

88 

2 K 78 4-8 

, 20 511 4 -h 


87,074-25 

1 

9 




8,257-87 

1 


27*18 4 -s 

j. L !2'7 ] + h 

17-07+ 1!) 20 

2 “ 

62,052-85 

1 

93 

25*87 4-8 

, 27 18 1-8 

U (W+ 17 0 ' 

7,597-0 J 

1 

111 

23 Its 4 -m 

, 25*87 4 -' 

;o-i)7 + u-hn 

79,432-38 

1 

57 

22*38 4-S 

23 084-8 

4- - 5 

■s-von+on ;>7 

33,732-39 

1 

13 

20*22 f 8 

* >i 

. 22 38 4 8 

i - 

1-33 fl."> 

7,307-78 

1 

19 

19*70 4-8 

•» 

_l _ 2(VJ2 i: 

JO-424 fld-.MI 

7,974-49 

l 

I 

20-5 

1 (»•:«! 4-8 

, 19*704-8 

■ 0 -[)() (• 10-12 

6,720-61 

1 

1 

34-5 



1 3-70-* 20-00 

6,865-17 

1 

3CT 

11 * 114-8 

, 13 51 f 8 

K 7S+ 13-70 

3,437-97 

3 

70-5 

80 84-8 
o ~~ 

+ IHltH 

O-OO + R-78 

2,716-59 


Total solid foot constructing puddle wall of embank¬ 
ment . 


9,49,551-OH 
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Covering Internal Slope and Top of Embankment with Rough 

Stone Pitching. 



No. 

Length. 

Breadth or 
Slope. 

Internal Slope of Embankment. 



Hypotenuse. 

1st Portion. 

1 

11 

0-89+0-00 

2nd do . 

1 

24 

2 

28-04 + 0-80 
~2 

ftrd do ... 

1 

25-5 

ru-oo+aa-iM 

i 

00-48 + 51-00 
.. 7, —r- 

4 fih do.,. 

1 

12-5 

5 tli do. 

1 

22 

1 00-09+ 09+8 

6 th do. .. 

1 

18-5 

]23-*«+i on-on 

7 th do. 

1 

17-25 

127-73 + 123-88 
2 

8th do. .... 

1 

28-5 

K 1*28 4-127-73 
_ t> ' 

9th do. .. 

1 

58-5 

103-72 + 1.71-28 

10 th do. 

1 

116 

180-72+ 10.1-72 

11 th do. 

1 

6 

181-10+ 180-72 

12 th do... 

1 

18-5 

180-21' +181-10 

13th do.. 

1 

32 

]80--,4+189-29 

14 th do. 

1 

1 

1 

14 

174-40+180-54 

1 r»th do . 

40 

172-28+174-49 

16th do... 

68-5 

102-04+172-28 

1 7 th do .. 

1 

35'5 

103-18+102-04 

18th do. 

1 

47-5 

108-02 + 103-18 

19th do. .. 

1 

53-5 

174-00+108-02 

90 th dn 


46-5 

11 

24 

2 

173-73+174-00 

21st do 


183-23+ 173-73 

22nd do. 

1 

] 

170-44 + 183-23 

23rd do. 

1 

1 

1 

88-5 

9 

72 

2 

164 32 + 170-44 

24th do. .... 

2 

155-81 + 164*32 

25th db. 

2 

151-07+155-84 

2 


Square Feet. 


37-89 

419-16 

1,007-76 

753-00 

1,871-87 

2,077-27 

2,170-13 

3,975-89 

9,213-75 

19,977-52 

1,094-64 

3,454-41 

6,013-28 

2,527-20 

6,935-40 

11,450-46 

5,772-65 

7,880-25 

9,165-08 

8,084-72 

1,974-28 

4,268-04 

14,813-13 

1,440-72 

11,070-36 
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Covering Internal Slope , §'c. —( continued.) 


Internal Slope of Embankment. 

26th Portion . 

27th do. 

28th do. 

29th do. 

30 th do. . 

31st do. # . 

32ml do. 

33rd do. . 

3*4 th do. 

Top of embankment . 

Part of external slope. 


No. 

Length, 

Breadth or 

1 Slope. 

Square Feet. 



Hypotenuse. 


1 

9-5 

141 2(l + l. r >l-(i7 

a 

1,391-41 

1 

114 

12(1 .IS' +141-2(1 ' 

o 

15,255-48 

1 

57 

liy-(>7+100-38 

2 

6,841-42 

1 

15 

tlC’02 +11.TC7 

2 

1,577 17 

1 

19 

03-02+00 62 

o 

1,801-58 

1 

20-5 

60*08+03MJ3 

St 

1,630*77 

1 

34-5 

43-(.’0+ ntl-OH 

o 

1,891-98 

1 

30 

« 

27-7(1 + 43-00 

it 

1,070-40 

1 

705 

A 

0-00 + 27-70 

978-54 

l 

1270-25 

2 

20 

•25,40fr00 

1 

1230-1(5 

1 

10 
i ~ 

12,301-60 


Total square feet covering internal slope and top of em¬ 
bankment with rough stone pitching, on a bottom of 
quarry shivers and loose small stones nine inches deep. 202,594*22’ 


Forming Embankment. 




Length. 

Area of 
Prismoid. 

Solid Feet, 

1st Portion . 

l 

70-5 

152-04 

10,718-82 

2nd do. 

1 

30 

549-30 

16,479-00 

3rd do.... 

1 

34-5 

1,109-554 

38,279-61 

4th do.. 

1 

20-5 

2,100-887 

43,068-18 


















For min g Em b(i n Jtmeiit —( continued ). 




No. 

Length. 

Area of 
Prismoid. 

Solid Feet. 

5th Portion. 

1 

19 

2,848-571 

54,122-84 

6th 

do. 

1 

15 

3,435-89 

51,538-35 

7th 

do. 

1 

57 

4,304-97 

2,48,803-29 

8 th 

do. 

1 

114 

5,329-035 

6,07,578-90 

9th 

do. 

1 

9-5 

6,293-709 

59,790-80 

10th 

do... • 

1 

72 

6,885" 155 j 

4,95,731-16 

11th 

do. 

1 

9 

7,422-588 

. 66,803*29 

12th 

do. 

1 

88-5 

8,066-193 

7,13,858*08 

13th 

do. 

1 

24 

8,847-292 

2,12,335*00 

14 th 

do. 

1 

11 

9,001-715 

99,018*86 

15% 

do. 

1 

40-5 

8,659*551 

4,02,669*12 

16th 

do. 

l 

53'5 

8,422-883 

4,50,624-24 

17 th 

do, .| 

; 1 

47*5 

7,932-768 

3,76,806-48 

18th 

do. 

1 

Jo <> 

7,641-239 

2,71,263-98 

19 th 

do. 

1 

68-5 

8,047-679 

5,51,266-01 

20th 

do... 

1 

40 

8,615-466 

| 3,44,618-64 

21st 

do. ... 

1 

14 

9,292*978 

1,30,101-69 

22nd 

do. 

1 

32 

10,016-983 

3,20,543-45 

23rd 

do. 

1 

18-5 

9,900*372 

1,83,156-88 

24th 

do. 

1 

6 

9,479-014 

56,874-08 

25th 

do. 

1 

1JG 

8,512-882 

9,87,494-31 

26th 

do. 

1 

58-5 

7,203-352 

4,21,396-09 

27th 

do. 

1 

o 

oo 

c* 

5,761-602 

1,64,205-65 

28th 

do. 

1 

17-25 

4,754-22 

82,010-29 

29th 

do. 

1 

18-5 

3,874-781 

71,683-44 

30th 

do. 

1 

22 

2,350-668 

51,714-69 

31st 

do.... 

1 

12-5 

1,280-399 

16,004-98 
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Forming Embankment —( continued ). 

No. | Length. p^ 0 °ij. Solid Feet * 


32nd Portion . 1 25*5 651*605 16,615*92 

33rd do. 1 24 196*138 4,707*31 

34th do. 1 11 25*76 283*36 


Total solid feet. ... 7,622,166*79 
Deduct puddle wall of embankment as above, cubic feet 949,551*93 

Total solid feet forming embankment .... 6,672,614*86 

ABSTRACT. 

Quantities. Rs. a. p. 

53,584 Solid feet stepping* the embankment int< 
the hill sides in moorum, at Rs. 0-10-fl 
per 100 solid feet 351 10 3 

2,55,162 JSolid feet stripping the earth from the 
bed of the embankment, at Rs. 0-4-( 
per 100 solkMeet 637 14 5 

20,164 Solid feet of excavation for dwarf wall 
at the foot of the embankment up- 
stream side, in earth and gravel, at 
Rs. 0-7-0 per 100 solid feet 88 3 5 

3,99,418 Solid feet of excavation for trench to re¬ 
ceive the puddle in earth, gravel, and 
water, at Rs. 2-8-0 per 100 solid feet. 9,985 7 2 

15,123 Solid feet of building dwarf wall for the 
pitching to abut against, of uncours¬ 
ed rubble masonry, at Rs. 8 per 100 
solid feet . 1,209 13 5 
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a dstract— (continued ). 

Quantities. Rs. a. p. 

3,9.9,418 Solid feet of filling in puddle trench with 

clay,at Rs. 1-2-0 per 100 solid feet. . 4,493 7 2 

9,49,551 Solid feet constructing puddle wall of 
embankment, at Rs. 1-2-0 per 100 

solid feet . 10,082 7 2 

2,02,594 jSquare feet of covering internal slope of 
embankment, Ike. with rough stone 
pitching set on end, on a bottom of 
quarry shivers and small stones nine 
inches thick, at Rs. 0-4-0 per square! 


foot. 50,048. 8 0 

66,72,G14 [Solid feet of forming embankment, at 

Rs. 1 per 100 solid feet. 00,726. 2 2 

Total . 1,44,823 9 2 

Contingencies, at 5 per cent. 7,241 2 10 


Total amount for 1 he embankment . .Rs. 1,52,004 0 0 

No. 2.—WASTE WEIR. 


MEASUREMENTS. 



Total solid feet excavation in moorum for waste weir .... 8,12,325 
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Apron to Waste Weir. Excavating Foundation. 


No. Length. Breadth. Depth. Solid Feet. 


The wall at two ends 
For the pavement . . . 
Outside of ditto. 


108 4 6 5,184 

00 108 4 25,920 

10 ,0H+I;W 2 3,888 


Total solid feet of excavating in moorum, for the founda¬ 
tion of the apron to the waste weir. 


} 


34,992 


Uncourscd Rubble Masonry in Foundation of the Apron. 


« 

• 

No. 

Length. Breadth. Depth. Solid Feet. 

• 

Fnd walls. 

! 

i 2 

IDS+ 103 A 

' — 

Under the pavement . 

1 

2 ^ 
m+m flQ 

3 18,990 

Small retaining wall, both 
sides of the apron.3 

9 

08 1*5 

3 012 


Total solid feet of uncoursed rubble masonry in the } 
foundation of the apron .3 


24,000 


Rough Stone Pavement in Waste Weir, set on Edge in Lime. 



No. 



Square Feet. 

Between small retaining walls. 

Outside of ditto ditto . 

1 

1 

00 

16 

100 

108+136 

a 

6,000 
• 1,944 

Total square feet of rough stone pavement, set on edge in 3 
lime.$ 

7,944 
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ABSTRACT. 


Quantity. lls. a. p. 

8,12,325 Solid feet of excavating in moorum fori 
waste weir, at Rs. 0-10-G per 100 solid 

feet . 5,330 14 1 

34,992 Solid feet of excavating in moorum for 
foundation of the apron, at 11s. 0-10-6 

per 100 solid feet. 229 10 1 

24,666 Solid feet of uneoursed rubble masonry in 
the foundation for the apron, at Rs. 8 

per 100 solid feet. 1,973 4 5 

7,944 Square feet of rough stone pavement set] 
on edge in lime, at Rs. 0-5-0 per square 
foot . 2,482 8 0 

Total... R: 10,016 4 7 
Contingencies, at 5 per cent. 500 13 0 

Total amount for waste weir ... .Rs. . 10,517 00 


No. 3.—ARTIFICIAL CUT TO CARRY OFF THE 
FIRST MONSOON FLOODS. 



No. 

Length. 

Breadth. 

Depth.* 

Solid Feet. 

Total solid feet of ex-^ 
eavation in moorum )> 
in cut. J 

• • 

• « 

• ■ 


30,97,396-87 

Total solid feet of excavating in moorum for the arti- 
.ficial cut to carry off the first floods .3 

30,97,39687 
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ABSTRACT. 


Quantity. Rs. a. p. 

30,97,396 Solid feet excavating artificial cut in moo- ^ 

rum, at Rs. 0-10-6 per 100 solid feet .. j ~ ’ 

Total. .Rs. ‘20,326 10 6 
Contingencies, at 5 per cent. 1,016 5 3 

Total amount for excavating artificial cut . . . .Rs.. 21,342 0 0 


CONSTRUCTING MASONRY DAM ACROSS THE AMBEYGAUM NULLAH. 

Excavating Foundation in Earth. 




No. Length. 

j Breadth 

Depth. 

Solid Feet. 

1st Portion from the left 

10 

8*70 

7-82+4-. r >9 

“u 

539*83 

2nd 

do. 

3 

8-70 

t ■.')»+2-01 

~i 

9004 

3rd 

do. 

4 

8-70 

2’81 + 2'28 

2 

19-86 

4th 

do. 

6 

1230 

7-17+1-24 

2 

310-32 

5th 

do. 

11 

12-30 

1-24 

2 

83-88 

6th 

do. 

15 

12-30 

0-95 

tl 

87-63 

7th 

do. 

4 

12-30 

7-RP + 0-95 
‘i 

215-25 

8th 

do. 

7 

12-30 

7-80 + B-58 

2 

748*20 

9th 

do. 

20 

8-86 

5- 72+6-00 

2 

949*79 

Total solid feet excavating 

foundation in 

earth. 


3,104-80 


10 v 
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Excavating Foundation in Soft Rock. 



No. 

Length. 

Breadth. 

Depth. 

Solid Feet. 

For foundation. 

1 

43 

12*30 

2 

1,057*80 


Total solid feet excavating foundation in soft rock. 

1,057*80 


Building Foundation of Uncoursed Rubble Masonry. 



No. 

Length. 

Breadth. 

Depth. Solid Feet. 

1st Portion..i 

1 

17 

8*70 

2 295*80 

2nd ditto. 

1 

43 

12*30 

2 1,057*80 

3rd ditto. 

1 

20 

8*86 

2 354*40 

Total solid feet uncoursed rubble masonry 

in the found- v 

ation .. 

, , , , , 



> 1,708*00 

• • • • fy 


Building Earn of Coursed Rubble Masonry. 


No. Length. Breadth Depth. Solid Feet. 


1st Portion 
2nd ditto 
3rd ditto 


i 

17 

8-70+5 
a 

5*41 

538*02 

i 

43 

lfK1+5 

'a' 

10*30 

3,388*18 

i 

20 

0*88+n 
a 

5*72 

678*39 


Total solid feet of coursed rubble masonry in superstruc- 1 , j 

. J r 1 14,604*59 

ture. j 
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ABSTRACT. 


Quantity. 


Rs. a. p. 

3,104 

Solid feet excavating foundation in earth, 



at Rs. 0-4-0 per 100 solid feet. 

7 12 1 

1,057 

Solid feet excavating foundation in soft 



rock, at Rs. 2 per 100 solid feet . 

21 2 2 

1,708 

Solid feet uncoursed rubble masonry in 

4/ 



foundation, at Rs. 8 per 100 solid feet. . 

130 10 2 

4,004 

Solid feet of coursed rubble masonry in the 



superstructure, at Rs. 0-8-0 per 100 solid 



feet,. 

437 6 0 

• 



• 

Total ....Rs.. 

6*02 14 5 

Contingencies, at 5 per cent.. 

30 2 3 

Total amount for the Ambeygaum Nullah dam . . Rs. . 

033 0 0 


CONSTRUCTING MASONRY BAM ACROSS THE LAINDEE NULLAH. 

Excavating Foundation in Earth. 


1st Portion from the left . . 

2nd 

do. 

do. 

3rd 

do. 

do. 

4th 

do. 

do. 

5th 

do. 

do. 

6th - 

do. 

do. 

7th 

do. 

do. 


Length. 

Breadth. 

Depth. 

Solid Feet. 

23 

11-83 

10-17+0-3* 

2,637-91 

2 

16 

11 

11-83 

11-83 

0-23 + B-OO 

a 

fl-00+8-71 

1,686-48 

1,126-27 

2 

10 

11-83 

S-71+ 8-.19 

a 

1,023*29 

14 

9 

11-83 

17-63 

8-50+0-00 

2 

18-40+ 18-09 

1,456-62 

2,709-29 

m 

17 

17-63 


4,371-27 

8 1 
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CONSTRUCTING MASONRY DAM - (continued). 



No. 




Solid Feet. 

8lli Portion from the left . . 

1 

14 

! 

17-63 

i.-Hfi+io-on 

‘2 

2,897-66 

9th do. do. 

1 

9 i 

17-63 

lO-PO-t-20’19 

a 

2,395-12 

10 th do. do. 

1 

20 ! 

! 

12-5 

J JOB 4-11-8;) 

“ • 

2,75870 

Total solid feet excavating foundation in earth .... 

23,062-61 

Building Foundations of Uncoursed 

Bubble Masonry. 


No. 

Length. 

Breadth.j 

Depth. 

Solid Feet. 

1st Portion. 

1 

74 

11-83 

0-64 

427-72 

2nd do. 

1 

49 

17-63 

2*6 

2,159-67 

3rd do. 

1 

49 

If)-63 

2"6 

1,914-67 

4 th do. 

1 

49 

13-63 

2"5 

'1,669-67 

5 tli do. 

1 

49 

11-63 

2-5 

1,424-67 

6th do. 

1 

20 

12-5 

0-62 

151-90 


Total solid feet uncoursed nibble masonry in the founda -} 
tions ...5 


7,748-30 


Building Dam of Coursed Bubble Masonry. 



No. 

Length. 

Breadth. 

Depth. 

Solid Feet. 

Building dam . 

! 

1 

143 

9*63+ 173 
*2 

9-63 

9,901-27 

Total solid feet coursed rubble 

masonry in superstructure. . 

9,901-27 
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ABSTRACT. 


Quantity. 


Rs. a. p. 

23,062 

Solid feet excavating foundation in earth, 



at Rs. 0-4-0 per 100 solid feet. 

57 10 5 

7,748 

Solid feet uncoursed ruhhle masonry in 



the foundations, at Rs. 8 per 100 solid 



feet... 

619 13 5 

9,901 

Solid feet coursed rubble masonry in the 



superstructure at Rs. 9-8-0 per 100 solid 



i feet.. 

940 9 6 




• 

„ Total.... Rs.. 

1,618 1 4 

Contingencies, at 5 per cent. ... . 

• 

80 14 5 

• 

Total amount for the Laindee Nullah dam . .Rs.. 

1,698 0 0 


MASONRY DAM ACROSS THE KONDWEH NULLAH. 

Excavating Foundation in Moorum. 



No. 

Length. 

Breadth. 

Depth. 

Solid Feet. 

1st Portion. 

1 

8 

15-56 

17-4S + 14-HOi 
■i ~ ~ 

2,012-21 

2nd 

do. 

1 

5 

15-56 

14-85+4-00 

733-26 

3rd 

do. 

1 

14 

15-56 

4-00+5-75 

2 

1,061-97 

4th 

do. 

1 

14 

15-56 

11-7(i 

a 

1,900-65 

5th 

do. 

1 

29 

9-30 

5-0+ 7-11 

2 

1,633-03 


Total solid feet excavating foundation in moorum .... 7,341T2 
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Building Foundation of Uncoursed Rubble Masonry. 



No. 

Length. 

Bread 111 

Depth. 

Solid Feet. 

1st Portion. 

1 

41 

15-56 

2 * 

1,275-1)2 

2nd ditto. 

1 

41 

15-56 

2 

1,275-92 

Total solid feet of uncoursed rubble 

masonry in the foun- ^ j 

2,551-84 

nation . 

• • ■ • 



.... 3 j 



Building Dam of Coursed Rubble Masonry. 


• 

No. 

Length. 

u 

Breadth. 

i 

Depth. 

Solid Feet. 

1st Portion. 

1 

41 

11*56 4- r > 75 

2 

11-56 

1 

' 4,10212 

2nd ditto. 

1 

29 

7-76+5 75 

2 

7-11 

l,o 86 - 62 

• 


Total solid feet of coursed rubflfc masonry in superstructure. 


5,488-74 


ABSTRACT. 

Quantity. 

« 

Rs. 

a. 

!»• 

7,431 

j 

[Solid feet excavating foundation in moo- 





rum, at Rs. 0-10-6 per 100 solid feet . . 

48 

0 

.w 

9 

2,551 

Solid feet uncoursed rubble masonry 





in foundations, at Rs. 8 per 100 solid 





feet. 

204 

1 

3 

5,488 

Solid feet coursed rubble masonrv in su- 





perstrueture, at Rs. 9-8-0 per 100 solid 





feet. 

521 

5 

9 







Total. ... Rs.. 

773 

9 

9 

Contingencies, at 5 per cent... 

38 

10 

10 

Total amount for the Kondweh Nullah Dam . .Rs.. 

812 

0 

0 
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MASONRY DAM ACROSS THE NAIIA VEE-DURR A NULLAH. 


Excavating Foundation in Moorum. 



No. 

i 

Length. 

Breadth. 

Depth. 

Solid Feet. 

1st. Portion. 

1 

8 

8-97 

S'07+.VIQ 

508*00 

2nd 

do... 

1 

5 

8-97 

1 .VI') + 4-0 

200-08 

3rd 

do. 

1 

7 

8-97 

2 

4*0 4-0-08 

310-40 

4th 

do. 

1 

4 

8-97 

2 

C-nn+o-Ha 

231-60 

5 th 

do. 

1 

10 

8-97 

2 

ft* w 3 + 7*4ft 

041-80 

6th 

do. 

1 

10 

0-97 

4*0 + 5-40 

330-72 






Total solid feet excavating foundation in 

moorum .... 

2,234-72 


% 

•Building Foundation of Unr nursed Bubble Masonry. 



No. 

Length. 

Breadth. 

Depth. 

Solid Feet. 

1st Portion. 

1 

34 

8-97 

3 

609*96 

2nd do. 

1 

10 

8-97 

2 

179-40 

3rd do... 

1 

10 

6-97 

0-52 

36-24 

Total solid feet uncoursed rubble masonry in foundation. . 

825-60 


Building Dam of Coursed Rubble Masonry. 



No. 

Length. 

Breadth. 

Depth. 

Solid Feet. 

1st Portion.. 

1 

34 

4-07+2-5 

2 

4-97 

631-14 

2nd ditto . 

1 

10 

4-07+2-5 

4-97 

185-62 

Total solid feet coursed nibble 

masonry in superstructure. 

816-76 
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ABSTRACT. 


Quantity. 

1 

Rs. a. p. 

2,234 

Solid feet excavating foundation in moo- 



rum, at Rs. 0-10-6 per 100 solid feet . . 

14 10 6 

825 

Solid feet of uncoursed rubble masonry 

i 


in foundation, at Rs. 8 per 100 solid 



foot. 

66 0 0 

816 

Solid feet of coursed rubble masonry in 



superstructure, at Rs. 9-8-0 per 100 solid 



feet.... 

77, 8 3 





T otal. . .. Rs. . 

158 2 9 

Contingencies, at 5 per cent. 

7 14 6 

Total amount for the Nahavee-Durra Nullah . .. .Rs. . 

166 1 3 


RECAPITULATION. 


Rs. a. p. 


Amount for excavating the cut to carry off the first floods.. 21,342 0 0 


do. Ambeygaum Nullah dam . 633 0 0 

d.g. Laindee Nullah dam . 1,698 0 0 

do. Kondweh Nullah dam . 812 0 0 

do. Nahavee-^urra Nullah dam .. 166 0 0 

Grand total for the artificial cut . Rs.. 24,651 0 0 
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No. 4.—INLET TOWER. 


Excavating the Foundation for the Tower. 


No. 

; 

l 

| Length. | 



Solid Feet. 

Excavating foundation of tower 1 

° i. 

33 

33 

13 

14,157 

Total solid feet excavating foundation in sand, gravel, } 
and water. $ 

14,157 


Coursed Rubble Masonry in Foundation. 



No. 

Length. 

Breadth 

Depth. 

Solid Feet. 

Solid Feet. 

1st portion from 
the* base of the 







tower . 

1 

33 

33 

2 

2,178-00 


2nd ' do. (lo. . 

1 

31 2 

•7854 

1 

754-76 


3rd do. do. . 

1 

30® 

•7854 

1 

706-86 


4 tlx do. do.. 

1 

29* 

•7854 

1 

660-52 


5th do. do. . 

1 

28* 

•7854 

1 

615-75 


6th do. do. . 

1 

27 s 

•7854 

1 

572-55 


7th do. do ■ • 

1 

26 3 

•7854 

1 

530-93 


8th do. do. . 

1 

25* 

•7854 

1 

490-87 


9th do. do. . 

1 

24 3 

•7854 

1 

452-39 


Total. . 

DEDUCT. 

Semispherc inverted. 

i 

18 s 

« • • • 

* 

■58S6_ 

• • • 4 

1,526-81 

6,962-63 

Portion of iron tube 
occupying the 


8-5+ 4'5 

* * 





space . 

1 

3 3 

•7854 

45-95 


Total deductions .. 

» • 

4 • • • 


• • ■ • 


1,572-76 

Total solid feet coursed rubble masonry 

in the founda-^ 

5,389-87 

tion of the tower 





. J| 


11 p 
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Circular Invert on which the Tower rests. 



No. 

Diameter 

Breadth. 

Depth. 

Solid Feet. 

Solid Feet, 

Taking theoutersur- 
face of the circular 
invert . 

1 

18 s 

•5230 

2 

• ■ • • 

1520-81 


Total.. 

• ■ 


• • • • 

• • > • 


1526-81 

• 

DEDUCT. 

Semispherical por¬ 
tion . 

1 

13 s 

•8230 

2 

! 

575-17 


Portion occupied by 
tube. 

1 

2 -r,+i 

a 

3 2 

•7854 

22-97 


Total deductions . . 

• • 

* f • • 


• • ■ • 


598-14 


Total solid feet in semispherical invert of roughly-dress- ^ 
ed stone and lime . S 


928 07 


Domed, Floor on which the Steps rest, over the Filter. 



No. 

Length. 

; 

Breadth. 

Depth. 

Solid Feet. 

Solid Feet. 

Taken as a solid mass. 

1 

* 

13 3 

•7854 

2-75 

356-01 


Total.. 

• • 

• • • • 

• • • • 

• • • • 


35601 

Aduct. 







Segmental portion . 

1 

13x3 - 

i 

— I*25x2x l*25 2 x5236= 

i i 

2986 

Total solid feet in domed stone floor of cut-stone masonry . . 

326 15 
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Walls of Tower. 



No. 

1 

Length. 

i 

Breadth. 

Height. 

Solid Feet. 

Walls of tower .... 

1 

36-5488+50'2<Wfl 


I 

60 

12,816-52 


2 

u 

Total solid feet cut-stone masonry. 

Steps in the Inside of Tower. 

12,81G-52 


No. 

Length. 

Breadth. 

Depth. 

I 1 

Solid Feet. 

Steps .. 

44 

2 

1 

1 

44 


No. of cut-stone stops in the interior of the tower . 

• 

Filling in with Dry Stone the Base of the Tower , used at 

44 

; a Filter. 







Solid Feet. 

* 

] st portion . 

1 

13 a 

•3238 1 

i 

t • • * 

57577 

2nd ditto . 

1 

13 2 

*7854 ( 

1*25 

i 

165*91 

Total solid feet filling in with dry stone (amygdaloid).... 

741-08 

Filling in Fine and Coarse Sand to Filter. 



No. 

Length. 

Breadth. 

Depth. 

Solid Feet. 

Base of tower (coarse sand) .. 

1 

13 8 

*7854 

575 

763-21 

* 

Upper part (fine sand)... a 

► 1 

13 8 

*7854 

525 

^696-84 

Do. (do.) 

1 

13 xS—1 2ix2 x 1 *23 x ’3230 

1 1 

29-86 


Total solid feet filling in sand to the filter .... 1,489 91 
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Cornice to Tower at Top. 


No. Diameter. Running 

1* ect. 

Cornice of inlet tower 19 3-1416 59*69 

Total running feet of cornice at top of tower. 59 69 


Portion of Tower above Cornice. 



No. 

Length. 

Breadth. 


Solid Feet. 

Solid Feet. 

Wall.1 

1 

17-3 > 

< 3-1410X1-5 > 

1 

c 10-42 

859-30 


DEDUCT OPENINGS. 

Doors, rectangular 
parts .... 

1 

3 

4 

1-5 

1 

6 

108-0 

859-30 

„ circular parts. 

3 

Area 

6-2832 

1-5 

28-27 

• 

Large door, rectan¬ 
gular part. 

1 

8 

1-5 

4 

48-0 


„ circular part . . 

1 

Ai 

25-1 

rea 

328 

1-5 

37-69 


Total deductions. 

• • 

■ • • « 

■ • • ■ 

■ « • • 


221-96 

Total solid feet coursed rubble masonry 

in circular por- } 

637-34 

tion of tower above the 

cornice 



.3 


Roof of Tower. 



No. 

Slant 

Height. 

Perimeter. 

Square Feet. 

Roof .£ 

i 

1 

• 

• ■ 

12-69 

22x3-141 

22x3-1410 

10x12-00 

i 

j 438-53 

Total square feet of double tiled teak-wood roof .. 

438-53 
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Iron Work. 

No. Length. Diameter. 

Tube taken ten feet outside the base of * 

n i 

tlie tower . 

Pipes by which the water from the 
reservoir enters the bottom of the 

tower. 

Tubes in the walls of the tower, eight in 
number, in the circumference at each 

length .. 

Gratings, eight in number, seven of 1 foot 
in fliameter, and one of 3 feet in 
diameter . 


ABSTRACT. 

Quantities. Its. a. p. 

Solid foot excavating foundation in sand, 
gravel, and water, at Rs. 2-8-0 per 100 

solid feet . 353 14 9 

Solid feet of coursed rubble masonry in 
foundation of tower, at Rs. 9-8-0 per 100 

solid feet . 511 15 3 

Solid feet of roughly-dressed stone and 
lime in semispherical invert at 

Rs. 30 per lOOfolid feet. 278 6 4 

Solid feet of cut-stone masonry in domed 
stone floor, at Rs. 0-9-0 per 100 solid 
feet. 183 6 0 


14,157 

5,389 

928 

326 
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abstract —( continued). 


Quantities. 


12,816 


44 

741 

1,489 

59$ 

637 

438 


1 

8 . 

72 


Solid feet of cut-stonc masonry in walls 
of tower, at Rs. 45 per 100 solid feet 
(coursed rubble masonry faced with cut- 

stone on both sides). 

Number of cut-stone steps in the in¬ 
terior of the tower, at Rs. 2-4-0 pci 

step . 

Solid feet filling in with dry stone, to the] 
base of the tower, at Rs. 2-8-0 per 100 

solid feet . 

Solid feet filling in with fine and coarse 
sand to the base of the tower, at 

Rs. 4-8-0 per 100 solid feet. 

Running feet of cornice round the top of] 
the tower, at Rs. 5-6-0 per foot . . 
Solid feet of coursed rubble masonry in 
wall of circular portion above the cornice, 

at Rs. 9-8-0 per 100 solid feet. 

Square feet of roofing of double tiles, teak- 
wood cut battens, and teak-wood cut 
rafters, at Rs. 29-8-0 per 100 square 

feet . 

Iron tube, 86$ feet long, running down the] 

centre of the tower . 

Iron pipes by which the water from 
the reservoir enters the bottom of the! 

tower. 

Iron tubes in the walls of the tower .... 


Its. 


5,767 3 2 

99 0 0 

18* 8 4 

67 0 0 
319 13 0 

60 8 2 


129 3 4 
2,448 13 10 


712 11 0 

611 12 4 












abstract — {continued). 




Rs. a. p. 


Iron gratings, 1 foot diameter, at Rs. 3 

each . 21 00 

Iron grating, 3 feet, diameter, at Rs. 10 

each . 10 0 0 


Total.Its. . 11,593 3 2 

Contingencies, at 5 per cent. 579 10 6 

Total amount for inlet tower.Rs. . 12,172 0 0 

No. 5.—GANGWAY. 

Excavating Foundation. 



For pier. 


No. 

Length. 

Breadth. 

Depth. 

1 

22 

16 

10 


Total solid feet excavating foundation in sand, gravel,"^ oro'k 

i i 3,t)20 

and water.3 

Filling in Foundation of Uncounted Rubble Masonry. 



Abutment in embankment, off¬ 
set of . 1 

Do. do. 1 

Centre pier, 1st offset . 1 

Do. upper offset .... 1 

Total solid feet filling in foundath 

ble masonry. 


No. 

Length. 

Breadth. 

Depth. 

Solid Feet, 

1 

13 

70 

1 

91 

1 

11 

50 

1 

55 

1 

22 

16 

2 

704 

1 

! 0 + 13 

a 

14+7 

Si 

8 

17325 


solid feet filling in foundations of uncoursed rub--} 

> 1 .VJ&Q&O 

masonry..... 
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Superstructure of Piers and Abutment. 



No. 

Length. 



Solid Feet. 

Centre'pier, portion over foot- 

inff* . 

1 

12 

6 

19*5 

1,423-5 

Do. middle do. . 

1 

11 

5 

20 0 

1,1000 

Do. upper do. . 

1 

10 

4 

170 

080 0 

Abutment in embankment .. 

1 

10 

4 

12 0 

480-0 

Total solid feet in superstructure 
of coursed rubble masonry. 

in pier 

and abutment 

3,083-5 


WOODWORK. 

{The whole Framing taken.) 

TEAKWOOD. 



No. 

Length. 

It read til 

Thickness. 

Solid Feet, 

Lower chord pieces (taken 
as one beam). 

o 

180' 

14" 

10" 

350-00 

Upper do. (do) .... 

0 

** 

180' 

15" 


281-25 

Main braces. 

90 

OS' 

rpj 

5" 

178-75 

Counter braces. 

48 

0 3 ' 

5" 

5" 

81-25 

Lateral braces . 

40 

9' 

8" 

3" 

0900 

Caps on pier. 

2 

8£' 

14" 

10" 

17-01 

Ditto. 

2 

Ilf 

14" 

10" 

22-84 

Caps on tower and abut¬ 
ment in embankment .. 

4 

nr 

14" 

10" 

45*69 

Struts . 

4 

11' 

14" 

0" 

25-60 

. Planking . 

1 

180' 

8" 

3.1" 

420-00 

End panels, posts. 

10 

7|' 

5" 

6" 

24-16 

Do. counter braces.. 

4 

7£" 

5" 

5" 

5-03 
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woodwork —( continued ). 


ID 

■ 



8 

7-i' 

r, i » 

5" 

4 

3^' 

14" 

4" 

2 

iso' 

9" 

Q" 

A* 

to 








• * 

72 

0" 

* • • • 

t) i" 

- 

10" 

104 

O'' 

o i " 

7 i u 

' 2 

08 

4' 

3" 

10" 


End panels, main braces . 
Do. pieces to reeeiv 

the feet of ditto. 

Side planking . 


Solid feet . 

Add th for wastage. 

Total teak-wood, solid feet. 
Bajiool Wood. 

Tongues between timbers of 

lower chord . 

Tongues .between timbers of 

t 

upper chord . 

Lower chord, pieces at joints] 
of timbers. 


Add ft.h for wastage 


Solid feet. 

\dd Ath f< 

Total babool-wood solid feet 


Solid Feet. 


11-07 


5-70 

4500 


1,582-41 
310-48 

1,8984$?) 


0*25 

0-77 

5000 


69-08 

13-93 


8301 


IRON WO UK. 

Casthuj. s‘. 



No. 

Length. 

Breadth. 

Depth. 

Pounds 

Avoirdupois. 

Lower chord angle blocks, each 
45 lbs.. 

40 

00 

10" 

10" 

, ! 

7 

7 1 ;/ 

/7f 

Hi" 

115" 

2,070*00 

1,840-00 

Tipper chord angle blocks, each 
40 lbs. ;... 


Total lbs. of iron castings. 

3,910-00 


12 p 
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Wrought Iron (round). 



No. 

Length. 

Total 

Length iu 
Feet. 

• 

Size. 

Tabular 

Numbor. 

Ounces 

Avoijdupois. 

■ ” 




dm. 



Lateral brace bolts .... 

24 

8* # 

204' 

1" 

41-740 

8,514-96 

Bolts f&r chord pieces t 
(lower chord) .... / 

104 

17" 

164-66 

dm. 

r 

10-435 

1,703-40 

Bolts for chord pieces t 
(upper chord) .... } 

104 

17" 

« 

164-66 

din. 

b" 

10-435 

1,703-40 

Suspension bolts be- ) 
tween chords . y 

100 

H' 

850* 

din. 

1" 

41-740 

35,479-00 

At the intersection of ^ 




din. 



main and counter / 
braces . " 

52 

17' 

82-33 

r 

10-435 

859-11 

Flat. 







Nuts for lateral brace l 
bolts . y 

48 

2" 

8' 

2"X 1 j" 

150-436 

1,275-48 

Nuts for bolts to upper J 
and lower chords . . $ 

208 

ir 

26' 

1£" XI" 

79-718 

2,072-66 

Nuts for suspension bolts. 
Nuts at the intersection 

200 

n" 

Si 

3.V-33 

2"x 1|" 

159-436 

5,314‘PO 

of main and coun- > 

ter braces. J 

52 

U" 

G-5 

14 "X 1 " 

79-718 

518-16 

Iron plates at top and \ 







bottom of suspen- V 
sion bolts.' 

100 

16" 

133*33 

WH" 

93-004 

12,400-22 

Washers . 

284 

2i* 

50-16 

2 P'xl" 

33-216 

1,965-05 



Total weitrht in ounces 





71 ROt-44 








Total lbs. of wrouffht-iron work. 










4,40/ YJVJ 


Spikes and Nails. 


■ 

No. 

Length. 

Pounds. 

5-inch spikes. 

900 

500 

5" 

Sorts. 

60-00 

40-00 

Nails of sorts. 


Total lbs. weight of spikes and nails.... 

10000 
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Labour. 



Days. 

Total Days. 

Carpenters, 1st sort . 

450 

450 

Do. 2nd sort . 

850 

850 

Labourers under do. 

1750 

1750 



Scoff aiding. 


Number. 


Scaffolding (36*0 running feet) 


1 


Total No. of scaffolding 


1 


ABSTRACT. 


Quantities. 


Rs. a. p. 


3,520 Solid feet excavating foundation in sand, 
gravel, and water, at Rs. 2-8-0 per 100 

solid feet . 88 0 0 

1,023 Solid feet filling in foundation of uncoursed 
rubble masonry, at Rs. 8 per 100 solid 

feet . 81 13 5 

3,683 Solid feet in superstructure of pier and 
abutment of coursed rubble masonry, 

at Rs. 15 per 100 solid feet. 552 7 2 

1,898 Solid feet of teak-wood in woodwork, atj 

Rs. 2-15-2 per foot. 5,595 2 4 
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abstract —( continued). 


Quail Lilies. 


Rs. 

a. 

!»• 

83 

Solid feet of babool-wood in woodwork, at 





Rs. 0-12-0 per foot. 

02 

4 

0 

3,910 

Pounds of iron castings at Rs. 13-2-9 





per cwt. 

459 

13 

5 

4,487 

Pounds of wrought-iron in bolts, nuts, 





washers, See., at Rs. 0 per 28 lbs. 

961 

8 

0 

100 

Pounds of spikes and nails of sorts, at 





Rs. 1 per 7 lbs. 

14 

4 

6 

450 

Days carpenters’ hire, at Rs. 0-8-0 per day. 

225 

0 

0 

850 

Days do. at Rs. 0-0-0 per day. 

318 

12 

0 

1,750 

Days labourers’ hire at Rs. 0-2-0 per day. 

218 

12 

0 

1 

Scaffolding 

72 

0 

0 


1 otal .... Rs.. . 

8,0-19 

12 

'10 


Add contingencies, at 5 per cent.. 

432 

7 

10 


Total amount for gangway ........ Rs. . 

9,082 

0 

0 


No. 6.—MASONRY AQUEDUCT MEASUREMENTS. 


Excavating Trench fur the Aqueduct. 



No. 

Length. 

Breadth. 

Depth. 

Solid Feet. 

For that portion of the aque¬ 
duct, from the inlet tower to 
the mouth of the tunnel, on 
the Ambevgaum side.... 

1 

"V 


i. 


8,05,510 

y 

j 

1 * ' ’ ' 

1 

i 

i 
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MASONRY AQUEDUCT, &c.—( continued .) 



No. 

Length. 

Breadth. 

Depth. 

Solid Feet. 

j 

1 

For that portion of the aque¬ 
duct from the chambered 
shaft No. 1 to the distribu¬ 
tion reservoir in the camp 

i 

1 

1 

I 

> • 

J 

.... 

• • • • 

• • • • 

7,57,231 


Total solid feet excavating trench for the masonry aque¬ 
duct . 


1 -5th • 
4-5ths 


do. taken in soft rock 

do. taken in inoorum 


Total solid feet, 


15,02,741 


3,12,548 

12,50,193 


15,02,741 


Excavation for the Air-Shafts of the Aqueduct. 


No. Length. Breadth. Depth. Solid Feet. 


Air-sliafts.i 00 | 0'5 0‘5 

Total solid excavation for the air-shafts of the aqueduct .. 

1 -5th do. taken in soft rock . 

4-5ths do. taken in moorum . 

Total solid feet . 


5,577 

5,577 

1,115-4 

4,461-0 

5,577-0 
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Building Aqueduct , Interior Measurement 18 x 15 inches, slab-top. 




1 

No. 

Length. 

Breadth. 

Depth. 

Solid Feet. 

. 

Total length. Feet 34,367*5 

Deduct:— 

Portion under the embank¬ 
ment. Feet 335-0 

liaised portion.. „ 1,147*5 

Portions included in 
the air-shafts.. „ 396-0 

- 1,878-5 

32,489-0 

Sill of aqueduct. 

i 

1 

1 

32,489 

■ 

; 

1 

4 

• 

• 

1 

• 

l,29;956-0. 

Sides of do. 

2 

32,489 

1 

1*25 

81,222-5 

Top of do. 

1 

32,489 

3£ 

1 ! 

1,13,711-5 

Sills of air-shafts. 

G6 

6-5 

6-5 

1 

2,788-5 

Superstructure of air-shafts .. 

06 

Four sides. 

18 

H 

8 

14,256-0 


Total solid feet building aqueduct of coursed rubble ) 
masonry, interior measurement 18x15 inches .$ 


3,41,934-5 


Covering Mouths of Air-Shafts with Stone Slabs set in Lime. 



No. 

Length. 

Breadth. 

Depth. 

Square Feet. 

Mouths of air-shafts. 

66 

4 

4 

6" 

1,056 




Total square feet of covering mouths of air-shafts with 7 
stone slabs set in lime.3 

1,056 
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Building Aqueduct , Interior Measurement 15" x 18". Portion 
passing under the Embankment. 



No. 

Length. 

Breadth. 

Depth. 

Solid Feet. 

Total Solid 
Feet. 

Filling in founda- 







tiori . .. 

Superstructure, tak- 

1 

335 

4 

1 

1,340-0 


on as a whole .. 

deduct :— 

1 

335 


3 

3,517-5 

4,857-5 

• 

Open portion of 







aqueduct . 

1 

335 

1-5 

1-25 

C28-125 


Do. do: . 

1 

335 

- -A 

I'M * 

V 

: •7«r,4 

> 

i 

295-997 

924-12 


Total solid feet, of coursed rubble masonry in building 
that portion, of the aqueduct passing under the em¬ 
bankment, with an arched head. 


3,933-38 


Raising a Portion of the Aqueduct near the Distribution 

Reservoir. 


* 

No. 

Length. 

Breadth. 

Depth. 

Solid Feet. 

Excavating foundation. 

1 

1,147-5 

4-5 

1-5 

7,745-62 

Total solid feet excavating foundation in moorum .... 

7,745*62 
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Building Raised Portion of Coursed Rubble Masonry. 


No. Length. Breadth Depth. Solid Feet. 


Foundation, same as ex■ 


cavation above. 




7,745-62 

1st portion. 

46 

4 

4-40 

2 

404-80 

2nd 

do. 

50 

4 

4-40+8-8(1 

1,32600 

3rd 

do. 

50 

4 

8-72+8-8(5 

2 

1,758-00 

4th 

do. 

100 

4 

11-18+8-72 

2 

3,980-00 

5 th 

do. 

130 

4 

J5-0S+11-16 

7,053-80 

6 th 

do. 

53 

4 

13-78+ 15-01 

2 

3,151-38 

7th 

do. 

.95 

4 

7-50 + 13-78 

2 

4,043-20 

8th 

9th 

do 

521 

97 

4 

2 25+ 7-50 

T,023-75 

905-98 

do. 

4 

2 

2-4 24-2-25 

10 th 

do. 

93 

4 

(1-40 + 2-42 

a 

1,651-68 

11th 

do. 

32 

4 

(5-40 + 0-4(1 

“'a' 

823-04 

12th 

do.. 

50 

4 

5-34 + 0-40 
" 2 

1,174-00 

13th 

do. 

50 

4 

(5-72+5-34 

a 

1,206-00 

14th 

15th 

16th 

17th 


46 

54 

44 

56 

4 

11-13 + 0-72 

1,642-20 

2,667-60 

2,002-88 

1,716-96 

- r -. 

fin . 

4 

o 

11-13+13*57 

do. 

4 

2 

0-10+13-57 

do. 

jC. 

4 

2 

0-14 + 0-10 

Y 

18 th 

do ... t . . _ 

49 

4 

2-25+0-11 

822-22 

45,099-11 

Total solid feet 

2 

Deduct,— opening of j 
aqueduct . 1 

1,147*5 

T5 

1-25 

2,151-56 

Total solid feet coursed rubble masonry in raising aqueduct' 42,947-55 
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Filling in Trench over Aqueduct. 



Area. 

! 

Solid Feet. 

Solid feet of excavation in trench as above 
Deduct,—solid feet of masonry work of 
the amieduct taken as area. 

.... 

4x3jjx 32,489 

15,62,741 

4,22,357 


Total solid feet... 

11,40,384 

5,70,192 

Half do.. . 



Solid feet of half fillino’ into trench . . . . 


5,70,192 

° \ 


ABSTRACT. 


, Quantities. 


3,12,548 


12,50,193 


1,115 


4,461 


3,41,934 


Solid feet of excavating’ trench for masonry 
aqueduct in soft rock, at Rs. 2 per 100 

solid feet . 

Solid feet of excavating trench for masonry 
aqueduct in rnoorum, at Rs. 0-10-6 per 

100 solid feet . 

Solid feet of excavating bottoms of air- 
shafts in soft rock, at Rs. 2 per 100 solid 

feet .... 

Solid feet of excavating bottoms of air- 
shafts in moorum, at Rs. 0-10-6 per 100 

solid feet . 

Solid feet of building aqueduct of coursed 
rubble masonry (18 x 16 inches in¬ 
terior measurement), at Rs. 10-8-0 per] 


Its. a. p. 

6,250 15 4 

8,204 6 3 

22 4 9 

29 4 4 


100 solid feet 


35,903 1 1 


13 p 
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ABSTRACT- (continued ). 


Quantities. 


Its. a. p. 


1,056 


3,933 


7,745 


42,947 

5,70,192 


Square feet covering mouths of air-shafts 
with slab stones set in lime, at 

Es. 15-10-0 per 100 square feet. 

Solid feet of building aqueduct of coursed 
rubble masonry (18" x 15" inches in¬ 
terior measurement, arched head), being 
the portion passing under the embank¬ 
ment, at Rs. 10-8-0 per 100 solid feet.. 
jSolid feet excavating foundation in moo- 
rum for the raised portion of the aque¬ 
duct, at Rs. 0-10-6 per 100 solid feet. . 
Solid feet building raised portion of the 
aqueduct of coursed rubble masonry, at 

Rs. 10-8-0 per 100 solid feet. 

Solid feet filling in trench over aqueduct, 
at Rs. 0-1-6 per 100 solid feet . 


Total . 

Contingencies, at 5 per cent. 


.Rs. 


165 0 0 


412 15 5 


50 13 2 


4,509 6 11 

534 8 10 

56,082 12 1 

2,804 2 2 


Total amount for portion of masonry aqueduct 

15" x 18" inches interior measurement ..Rs... 58,886 0 0 


TUNNEL. 
jE xcavation. 


No. Length. Breadth. Depth. Solid Feet. 


Shaft at the mouth of the tun¬ 
nel on the Ambeygaum side, 
No. 8 of Plan No. 7. 


14 


14 


61 11,956*00 
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tunnel —( continued ). 
Excavation. 


No. 


Air-shaft of tunnel, No. 7 of] 
Plan No, 7, 1st portion . 

Do. 2nd do. 

Air-shaft of tunnel, No. 6 of] 
Plan No. 7, 1st portion . 

Db. 2nd do. 

Shaft at.thc mouth of the tun- 
. nel on the Buncowree side, 
No. 5 of Plan No. 7. 

Tunnel. Portion revetted for 
a length of 20 feet from the 
mouths at each end. Fig. 3 
of Plan No. 7 . 

Tunnel. Portion unrevetted. 
Fig. 2 Plan No. 7 (2,781£— 

Two slinfta. Two rovttlcd parts. 

(14+ 14^1—20—201 = 2713.. 


1 

1 

1 

1 


Length. 


dia. 

8 a 


8 2 

4 2 


14-5 


1 


20 


2713 


Breadth. 

Depth. 

Solid Feet, 

•7854 

20 

1,005-31 

•7854 

83 

1,043-01 

•7854 

20 

1,005-31 

•7854 

74-5 

936-19 

* 

14-5 

65-75 

13,823-93 


area 

39-38 


area 

21-891 


f 

^ I 

§ J 


1,575-20 


>CD 

OJ 

o 

CO 


Total solid feet excavation for tunnel 


59,387-57 


90,732-52 


60,962-77 


Total solid feet excavating tunnel in rock. 

Total solid feet excavating shafts to tunnel in rock (l-3rd 

of the rest). 9,923*25 

Total solid feet do. in hard moo-, 

rum (2-3rds of the rest) .., 19,846-50 


, 90,732-52 


Total solid feet 












<)f> 


Coursed Rubble. Masonry in Entrance and Air-Shafts and 



Revetment to Mouths of Tunnel for 

a Length of 20 Feet. 



No. 

Lengt 

Breadth. j 

Depth. Solid Feet. 

Entrance to tunnel. Shaft on 





the Ambeygaum side. No. 8 





of Plan No. 7. 1 st portion .. 

1 

36 


90000 

2nd portion. 

1 

35 

475 

831*25 

3rd 

do. 

1 

34 

4 5 

765*00 

4fh 

do. 

1 

33 

4-25 

701*25 

5th 

do. 

1 

32 

4-0 

640*00 

6th 

do. 

i 

31 

3 75 

581*25 

7th 

do. 

1 

30 

35 

525*00 

8th 

do. 

1 

29 

325 

471*25 

9th 

do.:. 

1 

28 

30 

420*00 

10th 

do. 

1 

27 

275 

371*25 

11th 

do. 

1 

26 

2-5 

325*00 

12th 

do. 

1 

25 

2-25 

6 337*50 

13 th 

do. 

1 

21 

20 

4 192*00 

Entrance to tunnel. Shaft on 





the Duncowree side. No. 5 





of Plan No. 7. 1st portion.. 

1 

37 


971*25 

2nd portion. 

1 

36 

5*0 

900*00 

3rd 

do. 

1 

35 

475 

831*25 

4th 

do. 

1 

34 

4-5 

765*00 

5th 

do. 

1 

33 

425 

701*25 

6th 

do. 

1 

32 

4*0 

640*00 

7th 

do. 

1 

31 

375 

581*25 

8th 

do. 

1 

30 

3*5 

525*00 

•' 9th 

do. 

1 

29 

3*25 

471*25 

10th 

do. 

1 

28 

3*0 

420*00 

11th 

do. 

1 

27 

2*75 

371*25 
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Coursed Rubble Masonry in Entrance , fcc. —( continued .) 



No. 

Length. 

Breadth. 

Depth. 

12th portion.. 

I 

26 

2-5 

5 

13 th do. 

1 

25 

2-25 

4-75 

J 4th do. 

1 

24 

2-0 

4-0 

Revetting mouths of tunnel . . 

0 

20 

/ ait 

> SO' 

* * J ‘>1 

»&n ^ 

38 ( 

■89 C * * 

Masonry work to the mouths 



v _J7' 

4!) J 

of air-shafts, Nos. 6 and 7 of 





Plan No. 7 . 

2 

18-849 

2 

24 


Solid Feet. 

325-00 

207-18 

102-00 

099-60 


1,809-50 


Total solid foot of coursed rubble masonry in entrance and 
air-shafts to tunnel, and revetting’ tunnel for a distance 
on eych side of 20 feet . 17,531’53 


Doors to Shafts. 


No. 

Doors of teak-wood plank batten . 

4 

Total No. of teak-wood plank batten doors to shafts. . 

4 


A BSTRACT. 


Quantities. Bs. a. p. 

60,902 Solid feet excavating tunnel in rock, atj 

Rs. 12 per 100 solid feet . 7,315 7 0 

9,923 Solid feet excavating entrance and air- 
shafts to tunnel in rock, at Rs. 4 per| 

100 solid feet ... 396 14 8 
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abstract—( ’continued ). 


Quantities. 


Rs. a. p. 

19,846 

Solid feet excavating entrance and air- 
shafts to tunnel in hard moorum, at 
Rs. 0-14-0 per 100 solid feet. 

173 10 5 

17,531 

Solid feet of coursed rubble masonry in 
entrance and air-shafts to tunnel, and 
the revetment to the tunnel for a 
length of 20 feet at each mouth, at 
Rs. 15 per 100 solid feet . 

2,629 10 4 

4 

No. of doors to mouths of shafts of 
teak-wood plank batten, at Rs. 16 
each door. 

64 0 0 
• 


Total....Rs.... 

10,579 10 5 

Contingencies, at 5’per cent. 

528 15 8 

Total amount for tunnel .Rs. .. . 

11,108 0 0 


Masonry Aqueduct 4^' x 3' Interior Measurement, 
with A rched Head. 

MEASUREMENTS. 

Excavation of Trench for Aqueduct. 



No. 

Length. 

Breadth. 

Depth. 

Solid Feet. 

For that portion of the aque¬ 
duct from the mouth of the 
tunnel on the Duncowree 
side to the first chambered 
.. shaft, that is, between Nos. 1 
and 5 of Plan No. 8. 

i 

i 


• • • • 

• • • • 

21,56,874 

Solid feet of excavating trench for aqueduct.... 

21,56,874 
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Masonry Aqueduct 4^' x 3'—( continued ). 


Solid Feet. 

1-1 Oth solid feet of excavation taken in rock. 2,15,687 

1-10th do. taken in soft rock .... 2,15,687 

4-5ths do. taken in moorurn .... 17,25,500 

Total solid feet.. 21,56,874 


Excavating Bottom of Chambered Shafts , below Sill of Aqueduct. 


• 

No. 

Length. 

Breadth. 

Depth. 

Solid Feet. 

No. 4 of Plan No. 7. 

1 

16 

10-5 

2 

336-00 

No. 3 of 

do. . 

1 

15-5 

10'5 

2 

310-00 

No. 2 of 

do. 

1 

14-5 

9-5 

2 

275-50 

No. 1 of 

do. . 

1 

13-5 

8-5 

2 

229-50 


Total solid feet of excavation in rock for bottoms of 

* 

chambered shafts, below the sill of the aqueduct. 


1,151-00 


Building Chambered Shafts Nos. 1, 2, 3, and 4, of Coursed 
Bubble Masonry faced with Cut-Stone. 



No. 

Length. 

Breadth. 

Depth. 

Solid Feet. 

No. 4 of Plan No. 7. Founda¬ 
tion . 

1 

16 

10-5 

1 

168-00 

1st portion of side walls above 
foundation. 

1 

1 37 

3-5 

5 

647-50 
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Building Chambered Shafts , §‘c. — (continued.) 



No. 

Length. 

Breadth. 

Depth. 

Solid Feet. 

2nd portion of side walls, &c. 

1 

3G 

3-25 

5 

585-00 

3rd do. do. .... 

1 

35 

3-0 

5 

525-00 

4th do. do. .... 

1 

34 

2-75 

5 

467*50 

5 th do. do. .... 

1 

33 

2-5 

5 

412-50 

Gth do. do. .... 

1 

32 

225 

5 

360-00 

7 th do. do. .... 

1 

31 

2-0 

3 

180*00 

Division wall . 

1 

3 

2-5 

33 

247-50 

No. 3 of Plan No. 7. Founda¬ 
tion . 

1 

15*5 

10-0 

1 

155-00 

J st, portion of side walls above 
foundation. 

1 

3G 

325 

5 

585-00 

2nd do. do. .... 

1 

35 

30 

5 

525-00 

3rd do. do. .... 

1 

34 

275 

5 

4G7-5G 

4t,h do. do. .... 

1 

33 

2-5 

5 

412-50 

£)tili do. do* • • • • 

J 

32 

225 

5 

360-00 

(5 th do. do. .... 

1 

31 

2-0 

5 

310-00 

Division wall. 

1 

3 

25 

30 

225-00 

No. 2 of Plan No. 7. Fournla- 
tion . 

* 

1 

14-5 

9-5 

1 

137-75 

1st portion of sidewalls above 
foundation . 

1 

34 

3-0 

5 

510-00 

2nd do. do. .... 

1 

33 - 

2-75 

5 

453-75 

3rd do. do# • • • • 

1 

32 

2'5 

5 

400-00 

4 tli do. do# • • • • 

1 

31 

2-25 

375 

261-56 

5th do. do. .... 

1 

30 

2-0 

3*0 

180-00 

Division wall . 

1 

3 

2-5 

21-75 

163-12 

No. 1 of Plan No. 7. Founda- 
tion . 

1 

135 

8-5 

1 

114-75 

1st portion of sidewalls above 
foundation. 

1 

i 

32 

1 

i 

2-5 

5 

400-00 
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Building Chambered Shaf ts, See. —( continued .) 



No. 

Length. 

Breadth 

Depth. 

Solid Feet, 

2nd portion^pf side walls, &c. 

1 

31 

2-25 

5 

348-75 

3rd do. do. .... 

1 

30 

2-0 

4 

240-00 

Division wall . 

1 

0 

** 

3 

14 

840 


Total solid feet of coursed rubble masonry, 
cut-stone to four chambered shafts. 


faced with 


9,.932-68 


Building Aqueduct , Arched Head Interior Measurement 3' x 4|'. 


Foundation, total length 3,967 
* Deduct spaces occupied by 
chambered shafts Nos. 1, 2, 
3, and 4= 12 75 + 13-75 
+ 14-75 + 1525 = 3,967- 

56-5 = 3,910-5. 

Side walls . 

Arching. ,. 

Backing to arching. 


No. 


i 


2 

1 

2 


Length. 

Breadth. 

| Depth. 

3,910-5 

6-5 

A 

1 

3,190-5 

1-5 

length of arc 

3 

3,910-5 

6-283 

area 

1 

3,910-5 

1-5 

• • 


Solid Feet. 


25,418-25 


24,569-67 


Total solid feet of coursed rubble masonry, including arched 
head in aqueduct 3' x 4£' interior measurement 


96,913-92 


Filling in Trench over Aqueduct. 



No. 

Length. 

Breadth. 

Depth. 

Solid Feet. 

Total Solid 
Feet. 

Solid feet of excavation, 
as above . 


• • • • 

• • • • 

• • • * 

21,56,874 

21,56,874 0 


14 v 
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Fillimj in Trench over Aqueduct — (continued). 



No. 

Length. 

1 

Breadth. 

Depth. 

Solid Feot. 

Total Solid 
Feet. 

Brought forward . , . 

• • 

• • • • 

• • • • 

» • • » 


21,56,874-0 

Deduct :— 







Solid feet of masonry 







work of the aqueduct. 



HI 

vn 



(Taken as a rectangle). 

1 

3,910-5 

39 

1,52,509-5 


Do. do. No. 1 chain- 







bered shaft .... 

1 

13 

N 

9- 

936-0 


Do. do. No. 2 do. . .. 

l 

11 

9 

17-75 

2,236-5 


Do. do. No. 3 do. ... 

1 

15 

9-5 

19* 

2,707-5 


Do. do. No. 4 do. ... 

l 

15 

10 

29* 

4, 350-0 








1,62,739-5 





Total solid feet. . . 

19,94,134-5 





Half 

do . 

9,97,067-25 

Total solid feet of half-filling in trench over aqueduct. . .. 

9,97,067-25 


Doors. 


Doors of teak-wood plank batten 3' x 3' 

Total No. teak-wood plank batten doors 3' x 3' .... 

ABSTRACT. 


No. 


8 


8 


Quantities. Its. a. p. 

2,15,687 Solid feet excavating trench for aqueduct 

in rock, at Rs. 4 per 100 solid feet .... 8,627 7 8 

2,15,687 Solid feet excavating trench for aqueduct] 

in soft rock, at Rs. 2 per 100 solid feet. 4,313 11 10 
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ABSTRACT- {continued ). 


Quantities. 


Rs. a. p. 


17,25,500 Solid feet excavating trench for aque¬ 
duct in moorum, at Rs. 0-10-6 per 

100 solid feet ... 11,523 9 6 

1,151 jsolid feet of excavating bottoms of 
chambered shafts below the sill of the 
aqueduct in rock, at Rs. 4 per 100 

solid feet. ^ ^ 7 

9,932 Solid feet of coursed rubble masonry 
faced with cut-stone in chambered 
shafts, at 11s. 30 per 100 solid feet. . 2,979 9 7 

96,913 Solid feet of building aqueduct (3 x 4^ 
arched head) of coursed rubble ma¬ 
sonry, at Rs. 15 per 100 solid feet. . 14,o36 lo 2 

9 97,067 Solid feet filling in trench over aque¬ 
duct, at Rs. 0-1 -6 per 100 solid feet .. 934 12 0 

8 No. of teak-wood plank batten door: 

3' x 3', at Rs. 9 each . -- - 72 0 0 

--- Total_Rs. . 42,834 2 4 

Contingencies, at 5 per cent.... 2,141 11 3 


934 12 0 


72 0 0 


2,141 11 3 


Total amount for aqueduct with head of arched 


masonry, 


44,975 0 0 


RECAPITULATION. 


Rs* A* p* 


Total amount for the portion of masonry aqueduct; 
rectangular section 18" *15" interior measure-] 
ment, including that passing under the embank- 

ment 


58,886 0 0 
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recapitulation — (continued). 


Rs. a. p. 


Total amount of tunnel . 1^08 0 0 

Total amount for the portion of the masonry aque¬ 
duct, circular head 4^x3 feet interior measure-] 
ment. 44,975 0 0 


Total amount for the masonry aqueduct, including 

tunnel . .... b| 1,14,.0(19 0 0 


IRON CONDUIT PIPE 13 INCHES DIAMETER. 


MEASUREMENTS. 

Excavating the Trench for the Iron Conduit Pipe. 


No. [ Length. Breadth.i Depth. Solid Feet. 


For the whole portion of the 
trench, from the inlet 
tower to the distribution ^ 

( i • * • • ■ 

reservoir in the camp, ex¬ 
cepting that portion oc¬ 
cupied by the tunnel .. 

Total solid feet of excavating trench for the iron conduit 



pipe 


20,43,179 


1-10th solid feet of excavation taken in rock . 2,64,317*5 

l-10th do. do. taken in soft rock. 2,64,317*5 

4-5ths do. do. taken in moorum. 21,14,544*0 

Total solid feet.... 26,43,179 
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Building Chambered Shaft No. 3 of Plans 7 and 8. 
JExcaeating Foundation . 



No. 

Length. 

Area. 

1 

15*5 

430*5 

1 

15 *5 

262*5 


Total solid fret excavating for the foundation of No. 3 

chambtred shaft. 2,604*0 

l-10tli solid feet excavation taken in rock . 260’4 

1 -10th do. do. taken in soft rock . 260*4 

4-5ths do. do. taken in nioorum . 2,083*2 

Total solid feet.... 2,604*0 


Coursed Rubble Masonry faced with Cut-Stone in 

No. 3, as above. 



No. Length. Breadth. Depth. Solid Feet. 


Foundation . 

* 

1st portion of side walls above 


foundation. . 

• • • • 

2nd 

do. 

do. 

3rd 

do. 

do. 

4 th 

do. 

do. 

5 th 

do. 

do. 

6th 

do. 

do. 

Division wall 

• • ■ • 


15*5 


3*25 

30 

2*75 

2*5 

2*25 

20 

2*5 


155*0 

585*0 

525*0 

467*5 

412*5 

360*0 

310*0 

225*0 


Total solid feet coursed rubble masonry faced with cut- 

stone in chambered shaft No. 3. 3,040*0 
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Iron Pipe 13 Inches Diameter. 


- 

Length. 

« 

Running Feet. 

Iron conduit pipe 13 inches diameter ...... 

27,343 

* 27,343 


Total running feet iron conduit pipe 13 inches diameter 

27,343 


Filling in Trench over Pipe. 



Solid Feet. 

* 

Same as cxcavatim** . 

26,43,17.0 

O 

Total solid feet Idling in trench over iron conduit pipe. 

26,43,170 


ABSTRACT. 


Quantities. Its. n. p. 

2,04,317 Solid feet excavating trench for iron 
conduit pipe in rock, at Rs. 4 per 100] 


solid feet. 10,572 10 10 

2,04,317 Solid feet excavating trench for iron 
conduit pipe in soft rock, at Rs. 2 per 

100 solid feet . 5,280 5 5 

21,14,544 Solid feet excavating trench for iron 
conduit pipe in moorum, at Rs. 0-10-0 

per 100 solid feet . 13,870 11 1 

200 Solid feet excavating foundation 

chambered shaft No. 3 in rock* at; 

Rs. 4 per 100 solid feet. 10 6 4 
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abstract— ( continued ). 

Quantities. R s . n . p . 

2 G 0 Solid feet excavating foundation of| 
chambered shaft No. 3 in soft rock, 

at Rs. 2 per 100 solid feet. 5 3 2 

2,083 [Solid feet excavating foundation of 
chambered shaft No. 3 in moorum, at 

Rs. 0 - 10-6 per 100 solid feet. 13 10 8 

3,040 Solid feet coursed rubble masonry faced 
with cut-stone, at Rs. 30 per 100 

solid feet. 912 0 0 

27,343 Running feet of iron conduit pipe 13 
inches in diameter, at Rs. 4-13-9 per, 
running foot; trenching, kc. not in¬ 
cluded . 1,32,869 14 3 

26,43,179 8066 feet filling in trench over aque¬ 
duct, at Rs. 0 - 1-6 per 100 solid 
feet... 2,477 15 8 

Total_Rs... 1,66,024 13 5 

Contingencies, at 5 per cent. ... 8,301 3 10 

Total amount for iron conduit pipe... .Rs... 1,74,326 0 0 

RECAPITULATION. 


Total amount for the iron conduit pipe. 
Total amount for the tunnel, as before . 

Total amount for the iron conduit pipe, 
tunnel ... 
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No. 7.—DISTRIBUTION RESERVOIR. TWO 
DAYS’ SUPPLY. 


MEASUREMENTS. ♦ 


Excavation. 


Section on D. E. F. G. in the centre. 


1 st portion . 

l-OO+O-d'l 

a 

X 

30 

28-5 

2nd 

do. 

4-S + l'O 

2 

X 

12 

30-6 

3rd 

do. 

7-2+1-8 

2 

X 

20 

1140 

4 th 

do. 

7-4 +7-2 

2 

X 

13 

94-9 

5 th 

do. 

R-0 + 7‘1 

2 

X 

27 

207-9 

6 th 

do. 

o-n+H-o 

U 

X 

00 

528-0 

7th 

do. 

mt.+o-o 

a 

X 

22-5 

220 12 

8th 

do. 

3-S0+2-5 

O 

X 

12 

30-30 

9 th 

do. 

0-75 + 3-50 

2 

X 

25-5 

54-95 

10 th 

do. 

0-00+0-75 

2 

X 

20 

7-5 


Section on the cast side, at 40 feet from the centre. 


1st 

portion . .. 

1-5 + 0-00 

X 

23-7 

= 17-77 

2nd 

do. 

S-K+l-5 

***** ^ ‘ 

X 

12 

= 31-80 

3rd 

do. 

G-8+3-8 

* * * * 2 

X 

20 

= 106-00 

4th 

do. 

7-00+6-8 

. 2 

X 

13 

= 89-70 

5th 

do. ... 

7-6+7-00 

.... 2 

X 

27 

= 197-10 

0 th 

do. 

0-2+7-8 

.... — 2 

X 

60 

= 504-00 

7th 

do. 

10-1 + 0-2 

.... — 

X 

22-5 

= 217-12 

8th 

do. 

3-16+2-1 

.... - a — 

X 

12 

= 31-02 

9th 

do. ... 

o-as+n-ifl 

* * " * 2 

X 

25-5 

= 44-75 

10th 

do. ... 

0-00 + 0-35 

.... 2 

X 

9-3 

= 1-62 



Total 

area. ... 

2)2,57571 



Mean area 

* t • • 

. .1,287-855 


1,287*855 x 40 = . ... 


Solid Feet. 


51,514-20 
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distribution reservoir—( continued ). 


Section on the east side, at 70 feet from the centre. 


1st 

portion 

0 1 +0-00 

2 

X 

1-6 = 

= 0-08 

2nd 

do. 

2*4 + 0-1 

2 

X 

12 = 

= 15*00 

3rd 

do. 

£1 + 3J. 

X 

ii 

o 

= 78-00 

4th 

do. 

.VB+.V4 

X 

13 = 

= 71-50 

5th 

do. 

0-2 +5-0 

2 

X 

27 = 

= 159-30 

6 th 

do. 

7-8 + 0 2 

<) 

X 

60 

- 420-00 

7th 

do. 

H-74-7-S 

*» 

X 

22-5 = 

- 185-62 

8th 

do. 

0-7+1-70 

o 

X 

12 = 

= 1098 

9 th 

• 

do. 

0-00+1-70 

2 

X 

15-9 

13-99 


Total area. 954'47 

Last area . , 1 ,240*88 

2,195-35 

Mean area. 1,097-665 

1,097-065 x 30 = 


Section taken on the east side, at 136*50 feet from the 
centre. Same area as the last, 954-47; .*. 954*47 
x 06-56 =. 


Section taken on west side, at 60 feet from the centre. 


1st portion 
2nd do. 
3rd do. 
4th do. 

5th do. 
15 p 


1-3 

3 

X 

6-8 

= 4-42 

4-3 +1-3 

o 

X 

20 

= 56-00 

4-5+4-3 

3 

X 

13 

57-20 

5-1 + 4-3 

3 

X 

27 

= 129-60 

6-7+5-1 

2 

X 

60 

354*00 


Solid Feet. 


32,929-95 


63,529*52 
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distribution reservoir—( continued ). 


6th portion . ^ * 22-5 = 160-87 

7th do. °-^±- 0 ' 00 x 37 == 12-21 


Total area ... 774-30 

Central area. . 1,334-83 

2,109-13 

Mean area. ... 1,054-56 

1054-565 x 60 = 


Section taken on the west side, at 110 feet from the centre 


1st portion 

2nd 

do. 

3rd 

do. 

4th 

do. 

5th 

do. 

6th 

do. 


0-0 

2 

x 

a-1 

0-93 

30+0-0 

2 

X 

20 

42-00 

3-8+3'0 

2 

X 

13 

48-10 

8-8 + 4-< 

2 

X 

27 

110-70 

4-4+ 00 

2 

X 

60 

312-00 

00+0-0 

2 

X 

22-5 

145-12 


Total area. 658*85 

Last area . 774 30 

2| 1,433-15 

Mean area. 716*575j 


.-. 716-575 x 50 = 


Section taken on the west side, at 160 feet from the centre. 

1st portion . ~ x 18-6 = 26-04 

2nd do. * 13 = 37-70 

3rd do. . x 27 = 89*10 

2 


Solid Feet. 


63,273-90 


35,828-75 
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distribution reservoir— (continued). 


Solid Feet. 

4th portion . x 60 = 264*00 

5th do. 6 ^i 2 x 22*5 = 127*12 

Total area_ 543*96 

Last area .... 656*15 

1,200*11 

Mean area.... 600*055 

.*. 600*055 x 27*75 =. 16,651*52 

Total solid feet of excavation in bed of reservoir .... 2,63,727*84 


Portion between Retaining Wall of Reservoir and Parapet 

Wall surrounding it. 


Between retaining and surrounding 
wall 133.^ x 21+2-5-H (2'4"x2) 

+(l ox21- 204 ' 8 "l 

+(10X2) 169'8"{ . 

Foundation of wall surrounding 

reservoir . 133'9"x 

2+2'6" + 2 , 4"X2|+(10X2) + (2'4" 

x2)=one side . 299'4 

other side. 299'4" 

2. (16 5+ 2'4" x 2)+(9'4" X 2) 3 76'8" 
Portion occupied by retaining wall, 
north side ; 

( 133| X 2) + 2*5 + (2'4" X 2) 

«. 274/8" 

Do. do. east and west sides 32 


+ 14 = 


46/0 


Total solid feet . 
Do.. as above. 


Solid Feet. 


27,859*80 



8,685*00 


2,885*94 


39,430*74 

2,63,727*84 
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Solid Feet. 


1- 3rd excavating reservoir, taken in hard moorumj 

solid feet. 

2- 3rds do. taken in rock, do. . 


1,01,052-86 

2,02,105-72 


Total solid feet 


3,03,158-58 


Filling in Foundation of Unco arsed Rubble Masonry. 


j 

No. 

Length. 

Breadth. 

. 

Depth. 

Solid Feet. 

For retaining wall of reservoir. 
For wall surrounding reservoir. 

1 

1 

320-66 

065-00 

3 

3 

3 

3 

2,885-94 

8,685-00 

Total solid feet filling in foundation of uneoursed rubble } 
masonry. 3 

* 

11,570-94 


Building Retaining Wall of Reservoir. 



No. 

Length. 

Breadth. 

Depth. 

Solid Feet. 

Retaining wall (133.f x 2) + 






2-5+(l-10x 2)x2= 547'4"i 
165 x 2 =.330' 0" 






877' 4" 


825'-* 

2 

7 

10,591-77 

—52' 0" 

) 





Division wall 165—26= 139 

1 

139 

2*5 

7 

2,432-50 

Cistern walls 26+26+10+10 






—72. 

2 

72 

3 

7 

3,024-00 

Do. large portions . 

4 

5 

2 

7 

280-00 

Do. small do. 

4 

2 

2 

7 

11200 

Steps. 

20 

6 

7 

a 

2 

840-00 

Total solid feet superstructure of cut-stone masonry .... 

17,280-27 
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Stone Pavement. 



No. 

Length. 

. _ .. . I 

Breadth. 

Square Feet. 


J 

137' 10" 

L G7' 10" 

46,266-05 

Bottom of reservoir 133' 9" + 2' 10" 
+ \ r 3" = 137' 10" the length, and 
165' + 2' 10"= 167' 10" breadth . 

Total square feet of cut-stone pavement.... 

46,266-05 


Fitting in Earth between Retaining Walt of Reservoir and Wall 

surrounding it. 


• 

No. 

Length. 

Breadth. 

Depth. 

Solid Feet. 

North side between the two 






walls . 

1 

300 

' 8' 3" 

15 

37,125-00 

Ditto ditto cast and west. 

1 

185 

03 

00 

15+10 

2 

19,078-12 

Total solid feet filling in earth between the retaining wall 


tl-m rosprvm’r nnd flip, wnll surronndino' 

it_ 


56,203-12 

Wall surrounding Reservoir , of Coursed Rubble Ma 

sonry. 

11 

No. 

Length. 

| Breadth.j 

Depth, j 

1 

Solid Feet. 

North end, lower portion: 






133' 9" x 2 + 2' 0' + 2' V 

i 

304'4 

2'4" 

2' 

1,420-22 

X 2 + T 8" X 2 + 4" = 

» 





304' 4" . 

J 





Do. middle do . 

1 

304' 

2' 

2' 

1,216*00 

Do. upper do . 

1 

304' 

T 8" 

12-07 

6,115-46 

East side, 1st portion . 

1 

26' 25 

2' 4" 

8 

3 

61-25 

Do. 2nd do . 

1 

31'31 

2' 0" 

2' 

125-24 
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Wall surrounding Reservoir —( continued ). 


East side, 3rd portion 
Do. 4th do. 

Do. 5th do. 

South side wall. 

West side, 1st portion 


Do. 

2nd 

do. 

Do. 

3rd 

do. 

Do. 

4 th 

do. 

Do. 

5th 

do. 


No. 

Length. 

Breadth. 

1 

51'93 

1' 8" 

1 

128'58 

1' 8" 

1 

189'6‘G 

1' 8" 

1 

304' 

1'8" 

1 

27' 

2' 4" 

1 

27 + 38-25 

2 

2 

1 

38-25+(17T> 

i 

1' 8" 

1 

07-3+ IfiO-Ofl 
2 

1' 8" 

1 

189*66 

1' 8" 

• • 

2 

• t • • 

4' 

• ■ • • 

1' 8" 


1 

7 

7*12 

_2 

2 

2 

3 

3*52 

7*87 


Total solid feet of coursed rubble masonry in the wall 


surrounding the reservoir 


112*51 

214*30 

2,212*70 

3,607*46 

63*00 

130*50 

264*37 

754*33 

2,487*70 

18,785*04 

93*33 

18,691*71 


Filling in Earth to Slope. 



North side. 
East side 
West side , 


1 304 

1 158*5 

1 193 


Breadth. 

Depth. 

Solid Feet. 

80 

1 

2 

85,120*00 

80 

2 

8-8 

2 

27,896*00 

85+8 

8-53 + 0-S7 

42 180*15 

2 

2 



Total solid feet filling in earth to slopes, east, west, and 

north sides . 1,55,196*15 
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Coping to the Wall surrounding Reservoir. 






Running Feet. 

Coping . 


1 

975'4" 

975'4" 

Total running feet cut-stone 
ing wall of reservoir .... 

coping to top of surround- 

975'4" 


Doors. 



Number. 

Doors teak-wood plank batten 7'x4' .. 

2 

• 

Total number strong teak-wood plank batten doors to 
reservoir. 

2 

• 


ABSTRACT. 


Quantity. 


Rs. a. 

1,01,052 

Solid feet excavating reservoir in hard 
moorum, at Rs. 0-14-0 per 100 
solid feet .. 

884 3 

2,02,105 

Solid feet excavating reservoir in rock, 
at Rs. 4 per 100 solid feet . 

8,084 3 : 

11,571 

Solid feet filling in foundation of un¬ 
coursed rubble masonry, at Rs. 8 
per 100 solid feet. 

925 10 1( 

17,280 

Solid feet of superstructure of cut- 
stone masonry (coursed rubble ma¬ 
sonry faced with cut-stone on the 
inside), at Rs. 30 per 100 solid feet. 

5,184 0 ( 
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1,775 10 3 


Quantity. 


46,200 Square feet of cut-stone pavement, at 

Rs. 31-8-0 per 100 square feet . . 14,573 12 7 

56,203 Solid feet filling in earth between the 
retaining wall of the reservoir, and 
the wall surrounding it, at Rs. 1 -2-0 

per 100 solid feet. 632 4 6 

18,691 Solid feet of coursed rubble masonry 
in the wall surrounding the reser¬ 
voir, at Rs. 9-8-0 per 100 solid feet. 1,775 10 3 
1,55,196 Solid feet filling in earth to slopes, at 

Rs. 1-2-0 per 100 solid feet. 1,745 L5 3 

975 Running feet of cut-stone coping to top 
of the wall surrounding the reser¬ 
voir, at Rs. 1-4-0 per running foot. 1,218 12 0 

2 Number of doors of teak-wood plank 

battened 7 r x 4', at Its. 28 each.... 56 0 0 

Total.Rs. 35,080 7 10 

Contingencies, at 5 per cent. 1,754 0 4 

Total amount for distribution reservoir to contain 
two days’supply ...Rs. . 36,834 0 0 

DISTRIBUTION RESERVOIR.—ONE DAY’S SUPPLY. 

MEASUREMENTS. 

Excavation. 


Section on C. D. through the centre. 

1st portion . x 12 = 36-60 

2nd do. x 20 = 114*00 


Solid Feet. 
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distribution reservoir— ( [ continued ). 


3rd 

portion . .. 

7-2+7-4 

. 2 

X 

13 

= 94*90 

4th 

do. 

7-4 +8-0 

. 2 

X 

27 

= 207*90 

5th 

do. 

8-0+fWl 

X 

60 

= 528*00 

6 tli 

do. 

013 + 0-8 
’ * * 2 

X 

4 

= 38*80 

7 th 

do. 

. 5-r.o 

X 

3 75 

= 20*62 

8 th 

do. 

5ff5 x 2 

. 2 



= 20*50 

Sec 

tion taken on 

east side, at 40 

feet from 

the centre. 

1st 

portion . . . 

i-5.t-.T8 

X 

12 

= 31*80 

2nd 

do. . . . 

3-84-6-8 

. 2 

X 

20 

= 106*00 

3rd 

do. 

(V8 + 7-0 

. — V 

X 

13 

= 89*70 

4 th 

'do. . . . 

7-D + 7-0 

. 2 _ 

X 

27 

= 197*10 

5 th 

do. 

7-6+9*2 

* * * * a 

X 

60 

= 504*00 

6th 

do. 

0-2 + 9-4 

. • . . . o 

X 

4 

= 37*20 

7th 

do. 

1 • • 1 • 5-1 

X 

3*35 

= 17*08 

8 th 

do. 

l-lixSO'5 

1 ■ * • • -i ' 



= 20*50 



Total area.. 

. .1,003*38 






2j2,064*70 






1,032*35 


.*. Mean area 1,032*35 x 40 = solid feet 


Section taken on the east side, at 70 feet from the centre. 
1st portion . —x 12 = 15*00 


2nd do. £i±*- 4 x 20 = 78*00 

3rd do. x 13 = 71*50 

4th do. x 27 = 159*30 

5th do. **±™ x 60 = 420*00 

6th do. rSf*® x 4 = 03*20 

16 p 


Solid Feet. 


41,294*00 
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distribution reservoir—( continued ). 


7th 

portion 

. 1-05 


5-5 

10-72 

8th 

do. 

0-2 X 20'. r > 



2-05 






819-77 




Last 

area.. 

..1,003-38 






!7823~15 






911-575 



Mean area 911*£ 

175 x 

30 

• | 

i 

Section taken 

on east side, at 111*5 feet from the centre .1 

1st 

portion 

2 

X 

10-4 

= 10-40 

2nd 

do. 

5+2 

X 

20 

= 70-00 

3rd 

do. 

8+5-8 

X 

13 

= 66-30 

4th 

do. 

5-2+5-8 

• ••it* • 2 

X 

27 

= 148-50 

5th 

do. 

5-8+ 7-4 

X 

00 

= 396-00 

6th 

do. 

7-4+ 7-0 

• ••••••• ' “"'2 

X 

4 

= 30-00 

7th 

do. 

. 1-8 

X 

5-5 

= 8-25 

8th 

do. 

1-5x30-3 

. 2 



= 15-37 


Last area. 


744-82 

810-77 


1,564-50 


782-205 


Mean area 782*205x41-5 = 


Section taken on the west side, at 60 feet from the centre 

1st portion .. _ 4-42 

2nd do. 22±« x 20 = 56-00 

3rd do. x 13 = 57-20 


Solid Feet. 


27,347-25 


32,465*24 
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distribution RESERVom—( continued ’). 


Solid Feet. 


4th 

portion . 

5 ' 1+4 ' 5 * X 

a 

27 

= 129-60 

"5th 

do. 

0-7+51 v 

2 

60 

= 354-00 

6th 

do. 

C-0+0-7 y 

2 

4 

= 27-20 

7th 

do. 

0.05 X 

5-5 

= 4-67 

8 th 

do. 

0-85 y 

a " 

8-9 

= 3-78 



Total area... 

. 636-87 



Last area . . . 

. 1,061-32 


1,698'19 


Mean area. . .. 849'09 


.*.*849 09 mean area x 60 = solid feet 


50,945*40 


Section taken on the west side, at 112'62 feet from the 

centre. 


1st portion . 

0-0 

• * ■ a 

2nd 

do . 

0-0 + 3-0 

3rd 

rln . . . . 

, . . jj 

3-0 + .1-H 

4 th 

do. . 

• * o 

3*8+4*1 

5 th 

do. 

- ' 2 

4-J+C-O 

6th 

do . 

a 

0 -0+0-2 

• • ~a 

7th 

do. • $« *« • 

, . 0-15 


X 

3 

= 0-90 

X 

20 

= 42-00 

X 

13 

= 48-10 

X 

27 

= 110-70 

X 

60 

= 312-00 

X 

4 

= 24-40 

X 

, 

= 0-82 


Total area. .. . 538*92 

Last area .... 632-45 

1,171-37 

Mean area.... 585*685 


585*685 mean area x 52’62 = solid feet 


30,81874 
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DISTRIBUTION RESERVOIR— (conlhwcd). 


Solid Feet. 


Excavation for foundation of wall surrounding the 

reservoir. 

Reservoir 201 + (2' 4" x 2) + (10 x 2) + 

(1'8" x 2) = 292 x 2 = . 458 

Reservoir 110 -+ (2' 4" x 2) + (10 x 2) + 

134' 8" x 2 . 209-4 

727' 4" 


727' 4" x 3 * 3 = ,. , 0,54000 


►Solid feet as above . 41,294-00 

Do. 27,347-25 

Do. 32,405-24 

. Do. 50,945-40 

Do. 30,818-74 

Do. 0,540-00 


Total solid feet excavation. 1,89,410-03 

Total solid feet excavation.... 1,89,410-03 

1- 8rd excavating reservoir taken in hard moorum, 

solid feet.... 03,138-87 

2- 3rds do. do. taken in rock, solid feet. 1,20,277*70 


Total solid feet. ... 1,89,410*03 


Filling in Foundation of Uncourscd Rubble Masonry. 



No. 

Length. 

Breadth. 


Solid Feet. 

Wall surrounding the reser¬ 
voir, 1st offset. 

1 

727' 4" 

3 

3 

0,540-00 
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Filling in Foundation —( continued ). 



No. 

Length. 



Wall surrounding the reser- 





* voir. 2nd offset. 

1 

229' 8" 

12 

9" 4" 

7*77 

Do. 

do. 

east side 

1 

2' 4" 

2 

*2 

Do. 

do. 

do. 

1 

32 

2' 4" 

2-8 

2 

Do. 

do. 

do. 

1 

108' 8" 

. 2' 4" 

2 

2 

Do. 

do. 

west side 

1 

15 

2' 4" 

3 

2~ 

Do. 

do. 

do. 

1 

45 

2' 4" 

3 

2 

Do. 

do. 

do. 

1 

229' 8" 

2' 4" 

3-52+-87 

2 


Total solid feet filling in foundation with uncoursed rubble 
masonry . 


Building Retaining Wall of Reservoir. 


Retaining wall 201 + 

(2'4" x 2) x‘2 = . .411' 4" 
Retaining wall 110 + 

(2'4" x 2) x 2 = ..229'4" 


No. 

Length. 

Breadth 

Depth. 


81 

588' 8" 

2' 4" 

1*75 

6408 






Deduct—Cistern wall 52*0 






588*8 






Retaining wall, 2nd offset.... 


1 

588' 8" 

2' 0" 

1*75 

Do. 3fd do. 


1 

588' 8" 

1' 8" 

1*75 

Do. 4th do. 


1 

588' 8" 

r 4" 

1*75 

Cistern walls, 26 + 26 + 10 + 






10 = 72 in length ...... 


2 

72 

3 

7 


Solid Feet. 


4,163*85 

28*00 

104*53 

253*55 

52*50 

157*50 

1,178*95 


12,484*88 


Solid Feet. 


2,403*72 


2,060*33 

1,716*94 

1,373*55 

3,024*00 
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Building Retaining Wall —( continued ). 



No. 

Length, 

Breadth. 

Depth. 

Solid Feet. 

Cistern wall pieces at the ends 
of stens. 

4 

3 

2 

7 

4 

168-00 

Steps .... 

12 

6 

7 

2 

504-00 


2 


Total solid feet of superstructure of cut-stone masonry .. 

11,250-54 


Stone Pavement. 



No. 

Length. 


Depth. 

Solid Feet. 

Bottom of reservoir. 

1 

206'8" 

I— - 

H-4 

CTr 

GO 

•n 

1 

23,904-44 


Total square feet of cut-stone pavement.... 


23,904-44 


Filling in Earth between Retaining Wall of Reservoir and 

Wall surrounding it. 


No. Length. Breadth. Depth. Solid Feet. 

North side between the two' 

walls. 225'8" 8'3" 10' 18,617-50 

Do. east and west sides.. 1347" 8'3" 7'0 15,544*37 

Do. south side . 225'8" 6'3" 8'0 11,283*33 

Total solid feet filling in earth between the retaining wall 
of the reservoir and the wall surrounding it. |45,445’20 
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Wall surrounding the Reservoir, of Coursed Rubble Masonry. 



No. 

Length. 

Breadth. 

Depth. 

Solid Feet. 

Wall surrounding the reservoir 

1 

727'4" 

1'8" 

7 

8,485-55 

Deduct—Door-ways. 

2 

4 

i'8 # 

7 

93-33 

i 

Total solid feet of coursed rubble 
surrounding the reservoir. 

masonry in the wall 

8,392-22 


Filling in Forth to Slopes. 


• 

No. 

Length. 

| Breadth. 

Depth. 

Solid Feet. 

"North si do . 

1 

229 

122+1)0+ISO 

* 

7‘0 

91,371-00 

31,567-50 

32,016-00 

TCnst si do. 

1 

138 

138 

3 

61 

2 

7-5 

West side. 

■ 1 

58 

2 

ft 


2 

Total solid feet filling in earth to slopes on 
W shins ......... . 

the N. 

E. and 

1,54,954-5 



Coping to Wall surrounding the Reservoir. 



No. 

Length. 

Running Feet. 

* 

Coping . . 

1 

727'4" 

727'4" 

Total running feet of cut-stone coping to top of sur- 
rounding wall of reservoir .. 

727'4" 
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Doors. 



No. 

Dours of teak-wood plank batten 7' x 4' to reservoir .... 

Total No. of doors of teak-wood plank battened .... 

• 

2 

2 


ABSTRACT. 


Quantities. 


Rs. a. p. 

G3,138 

Solid feet excavating reservoir in hard 
moorum, at Rs. 0-14-0 per 100 solid 
feet . 

552 7 3 

1,20,277 

Solid feet excavating reservoir in rock, 
at Rs. 4 per 100 solid feet . 

5,051 1 3 

12,484 

Solid feet filling in foundation with un¬ 
coursed rubble masonry, at Rs. 8 per 
100 solid feet . . . 

998 11 0 

11,250 

Solid feet of superstructure of cut-stone 
masonry, at Rs. 30 per 100 solid feet 
(coursed rubble masonry faced with 
cut-stone on the inside) . 

3,375 0 0 

23,904 

Square feet of cut-stone pavement, at 
Rs. 31-8-0 per 100 square feet .... 

7,529 12 1 

45,445 

Solid feet of filling in earth between the 
retaining wall of the reservoir, and 
the wall surrounding it, at Rs. 1-2-0 
per 100 solid feet. 

511 4 1 

8,302 

Solid feet of coursed rubble masonry in 
the wall surrounding the reservoir, at 
Rs. 9-8-0 per 100 solid feet. 

797 3 10 
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abstract —( continued ). 


Quantities. 


Rs. a. p. 

1,54,954 

• 

Solid feet of filling in earth to slopes 
on the N. E. and west sides, at 
Rs. 1-2-0 per 100 solid feet. 

1,743 3 8 

727 

Running feet of cut-stone coping to top 
of surrounding wall of reservoir, at 
Rs. 1-4-0 per running foot. 

908 12 0 

2 

i 

No. of doors of teak-wood plank batten¬ 
ed 7' x 4', at Rs. 28 each . 

56 0 0 


Total.. Rs. ... 

21,523 7 8 

• 

Contingencies, at 5 per cent. 

1,076 2 9 

Total amount for distribution reservoir to contain 
• one day’s supply. 

22,599 0 0 


No. 8.—CAMP DISTRIBUTION. 

MEASUREMENTS. 

Excavation for Cisterns 25' x 18' x 8'. 



No. 

Length. 

Breadth. 

Depth. 

Solid Feet. 

Cistern. 

1 

31 

24 

9 

6,696-00 

616-66 

Paving. 

1 

123i 

5 

1 


J 


Total solid feet excavation for cistern 25' ; 

« 18' x 

8'.... 

7,312-66 


\ of excavation for cistern, taken in moorum. 

£ ditto taken in soft rock . 

Total solid feet.... 

17 p 


3,656-33 

3,656-33 


7,312-66 
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Retaining Walls. 


1 

No. 

Length. 

Breadth. 

Depth. 

Solid Feet. 

1st portion . 

1 

93 

3 

1 

2<7400 

2nd do. 

1 

96 

25 

2 

48000 

3rd do. 

1 

94'S" 

ol 

2 

473 33 

4 th do. 

J 

93'4" 

1- 

0 

2 

342-22 

5th do. 

1 

92' 

1-5 

2 

276-00 


Total solid feet of retaining walls of coursed rubble mason¬ 
ry, faced with cut-stone on the inside .j 


Cut-Stone Masonry. 



No. 

Length. 

Bread th. 

1 

Depth. 

Solid Feet. 

Parapet wall. 

J 

or 4" 

r 4" 

2' 9" 

334-88 


Total solid feet of cut-stone on both sides, including- coping. . 334 88 


Paving. 



No. 

Length. 

Breadth. 

Square Feet. 

In the cistern ... 

1 

25 

18 

450-00 

Surrounding cistern outside the 
parapet. 

1 

124 

l 

6'5 

806-00 

Total square feet cut-stone paving. ... 

1,256-00 
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Excavation for Small Cistern 15' x 10' x 8'. 


No. [ Length. Breadth. Depth. Solid Feet. 


Cistern 

Pavm<x 


Total solid feet excavating for small cistern 15' x lO'xg'. 

2 excavation for small cistern, taken in moorum . 

A do. do. taken in soft rock. 


3 024-00 
470-00 

3,^94-00 

IJaToH 

1,747-00 


Total solid feet. ... 3,494 00 



Retaininy Walls. 


No. Length. Breadth. Depth. Solid Feet. 


1st portion . 1 02 

2nd do . 1 00 

3rd do. 1 58' 8" 

4th do. 1 57' 4" 

5th do. 1 50' 


186-00 

300-00 

254-22 

210-22 

108-00 


Total solid feet retaining walls of coursed rubhlc masonry, 

faced with cut-stone on the inside. 1,118-44 


Cut-Stone Masonry. 



No. Length. Breadth. Depth. Solid Feet. 


Parapet wall.j 1 55' 4" j l'4" 2' 9" | 202"88 

Total solid feet of cut-stone on both sides, including 
coping. 


202-88 
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Paving. 


No. Length. Breadth Square Feet. 







In the cistern . 

1 

15 

10 

150 

Surroundingcisternoutside the parapet 

1 

88 

6*5 

572 

t 

Total square feet cut-stone paving. 

722 


Distribution Pipes. 



Length. 

Running Feet, 

Iron pipes 5-inch diameter.. 

23,585 

23,585 

23,585 

23,585 

Iron pipes 4-inch diameter.. 

Total running feet 5-inch iron pipes 
Do. 4-inch iron pipes 


23,585 
23,585 ■ 




ABSTRACT. 


Quantities. 


Rs. a. p. 

3,656 

Cistern 25' x 18' x 8'. 

Solid feet excavation for cistern in moo- 
rum, at Rs. 0-10-6 per 100 solid feet. 

23 15 10 

3,656 

Solid feet excavation for cistern in soft 
rock, at Rs. 2 per 100 solid feet.... 

73 1 11 

i;865 

Solid feet retaining walls to sides of 
cisterns of coursed rubble masonry, 
faced with cut-stone on the inside, at 
Rs. 30 per 100 solid feet. 

559 8 0 

335 

Solid feet of cut-stone masonry on both 
sides, including coping for parapet, 
at Rs. $5 per 100 solid feet .| 

117 4 0 
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ABSTRACT—( Continued ). 


Quantities. 


Rs. a. p. 

.1/256 

Square feet of cut-stone paving tc 
cistern, at Rs. 31-8-0 per 100 square 
♦feet . 

1 

» 

395 10 2 


Total... .Rs.. 

1,169 7 11 


Contingencies, at 5 per cent. 

58 7 7 


Total amount for the cistern 25' x 18' 
x 8'. 

1,227 0 0 

• 

1,747 

Cistern 15'x 10'x 8' 

Solid feet of excavation for ^cistern in 
moorum, at Rs. 0-10-6 per 100 solid 
feet . 

117 5 

1,747 

Solid feet excavation for cistern in soft 
rock, at Rs. 2 per 100 solid feet.... 

34 15 0 

1,118 

Solid feet of retaining walls to sides of 
cistern, of coursed rubble masonry, 
faced with cut-stone on the inside, 
at Rs. 30 per 100 solid feet. 

335 6 4 

‘203 I 

Solid feet of cut-stone masonry on both 
sides, including coping for parapets, 
at Rs. 35 per 100 solid feet. 

71 0 9 

722 l 

Square feet of cut-stone paving to 
* cisterns, at Rs. 31-8-0 per 100 square 
feet . 

227 6 10 


Total.... Rs.. 

680 4 4 


Contingencies, at 5 per cent. 

34 0 3 

Total amount for the cistern 15' x 10' x 8' .. 

■ 

714 0 0 
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ABSTRACT. 


Quantities. 


Rs. a. p. 

23,585 

Running feet of 5-inch iron pipes, in- 

• 


eluding trenching, hydrants, &c., 

| at Rs. 1-7-8 per running foot. 

*34,886 2 4 

23,585 

Running feet of 4-ineli iron pipes, in¬ 
cluding trericliing, hydrants, &c., at 
Rs. 1-2-7 per running loot.. 

27,392 15 11 


Total.... Rs. . 

62,279 2 3 


Contingencies, at 5 per cent. 

3,113 15 3 

Total amount for camp distribution pipes.... Rs. . 

65,393 * 0 0 


RECAPITULATION OF THE CAMP DISTRIBUTION. 



Rs. a. p . 

Cisterns 24 in No., at Rs. 1,227 each . 

29,448 0 0 
8,568 0 0 
65,393 0 0 

Cisterns 12 in No., at .. 714 each . 

Iron pipes for the camp distribution . 

Total amount for the camp distribution .... 

1,03,409 0 0 


GENERAL RECAPITULATION OF THE ESTIMATE. 


4 

No. 

•• 

Rs. a. p. 

1 

The embankment. 

1,52,064 0 0 

2 

The waste weir. 

10,517 0 0 

3 

The artificial cut to carry off the first floods. 

24,651 0 0 

4 

The inlet tower. 

12,172 O 0 
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general recapitulation—(< continued ). 


No. 


Es. a. p. 

5 

The gangway . 

9,082 0 0 

6 

• 

The masonry aqueduct and tunnel. 

1,14,969 0 0 

7 

The iron conduit pipe and tunnel . 

The distribution reservoir, to contain two 

1,85,434 0 0 


days’ supply.. 

The distribution reservoir, to contain one 

36,834 0 0 


day’s supply. 

22,599 0 0 

8 

The camp distribution. 

1,03,409 0 0 


(Signed) Philip L. Hart, Cajtfain, 

Engineers, on Special Duty. 


Camp Poona , ‘23 rd October , 1857. 

















